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Borg & Beck clutches are made in a wide range of sizes, from those for light 
cars to large twin-plate clutches for very heavy equipment. 

They incorporate the experience gained in the design and manufacture of 
twelve million British made clutches and embody many distinctive features 
which ensure consistent and dependable performance. 

The top illustration shows the 15-inch single dry-plate clutch, one of a 
range of ‘strap-drive’ clutches in which the pressure plate moves without 
metal-to-metal sliding contact. The smaller unit is a 64-inch clutch. 
Catalogue of Borg & Beck clutches and Rockford over-centre clutches and 
power take-offs on applicatian. 
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Reg. Trade Mark 


BORG & BECK COMPANY LTD., . ONE OF THE 


AUTOMOTIVE 


LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 4 PRODUCTS 


GROUP 
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REGENERATIVE CONDENSERS 
for SKELTON GRANGE “B” 


Merz & McLellan, Consulting Engineers 


This is the first of four Weir Regenerative Condensers for 
the 120 MW Turbo-alternators at the C.E.G.B. Skelton 
Grange ‘“B"’ Power Station. Each shell is 25 ft. 9in. 
long and 14 ft. in diameter, and the total cooling area 
is 85,000 sq. ft. (over 60 miles of tubing !) 


Highest Vacuum obtainable under given 
working conditions. 


Condensate delivered at temperature 
corresponding to the vacuum — 





minimum temperature drop — 





Rae” 


A half of one of the shells leaving the Works highest thermal efficiency. 


Condensate thoroughly de-aerated. 
Also Manufactured under licence for marine service by the leading shipbuilders. Any air is efficiently cooled. 





G. & J. WEIR LTD., CATHCART - GLASGOW. S4 
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RENOLD 
~ Power transmission accessories 


When it's a question of 


Spider Type Flexible Couplings — 
range of 6 couplings up to 20 h.p. 


coupling one shaft to another . 


Disc Type Flexible Couplings — 
range of 16 couplings up to 600 h.p. 


RENOLD couplings are the answer | 


Sturdy and compact, Renold Couplings have for many 
years proved their value on a wide variety of applications Chain Couplings — 
— and they are AVAILABLE FROM STOCK. For complete range of 11 couplings up to 1,500 h.p. 


information ask for Catalogue Ref. 116/110. 


RENOLD 90006 CLUTCHES 
For Over-running, Indexing and Backstopping 


The Renold Sprag Clutch has many uses in all types of machinery and is ideal for 
the replacement of noisy ratchet-and-paw! mechanisms. It will give completely 
positive indexing with speed, accuracy and to unlimited graduations, is capable 
of high speed free-wheeling, and will remain free from measurable backlash 
throughout its life. 

Write to Renold Chains Limited, Sprag Clutch Unit, 50 Cathedral Road, Cardiff, 
for Catalogue giving details of our comprehensive range of over 70 standard sizes. 
Renold Chains Limited are licensed to manufacture Sprag Clutches by Formsprag 


Co., U.S.A. 


RENOLD CHAINS LIMITED * MANCHESTER 




















Shipping bridge members 
for erection overseas 


In addition to building bridges in any part of the world, Dorman 
Long export fabricated bridge members for erection locally, often by 
semi-skilled labour. 


The illustrations show bridge girders on the way to Saigon, for 
bridges at Dong Nai and Saigon. 


Other fabricated steelwork recently sent overseas includes heavy 
steelwork for the melting shop of the Durgapur steelworks, and 
fabricated members for the Auckland Harbour Bridge and the 
Rohri Channel Bridge, Sukkur, West Pakistan. 


The Dorman Long constructional engineering shops are the largest 
in the United Kingdom and are capable of dealing with the heaviest 
classes of work as well as lighter structures. 


In the bridge yard, trial erection of structures takes place before the 
fabricated members are despatched for erection on site, whether at 
home or Overseas. 


/DORMAN LONG 


DORMAN LONG (Bridge & Engineering) LTD. DORMAN LONG (Steel) LTD. 
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MISALIGNMENT 
TORSIONAL VIBRATION 
TORQUE FLUCTUATION 


According to application Metalastik flexible couplings allow for 


angular or parallel misalignment or the two combined. Axial travel 
is accommodated by some couplings, or when required, axial thrust 
can be transmitted with insignificant deflection. Still other couplings 
accentuate torsional vibration damping or the capacity to smooth out 
fluctuating torques. Over twelve different.types of coupling enable 
us to provide the most suitable unit for an extremely wide range of 
applications. 


Disc couplings, top of page, allow for angular and parallel 
misalignment, end-float, and absorb large irregularities in power 
transmission. In sizes to transmit 0°8 to 96 h.p. per 100 r.p.m. they can 
be fitted without interfering with machinery setting. 


Barrel Couplings (centre) combine great torsional flexibility with the 
capacity to accommodate parallel and angular misalignment. In sizes 
for drives of 0005 to 0:54 h.p. per 100 r.p.m. they are ideal for 
connecting motors to light machines. 


The ghost view shows the Metalastik Trailing Link coupling which 
permits exceptional parallel misalignment and is available in sizes to 
transmit | to 20 h.p. per 100 r.p.m. 


Our engineers are at your service. 
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HUNT HEAT TRANSFER EQUIPMENT 
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HEAT EXCHANGERS LTD. 





Temple Avenue, E.C.4. 


7796/7 
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Ludgate Circus 


Guides are made of Ferobestos 


The versatility of Ferobestos, an asbestos-reinforced plastic 
material, opens up an extremely wide range of engineering 
applications. As well as guides these include:— 


Coupling Discs 
Bearings 
Gears & Rollers 


Wearing Slippers 
Mounting Pads 
Compressor Blades 
Thrust Washers 


Piston Rings 


Ferobestos is available in a number of special grades including silicone 
impregnated for greater heat resistance and graphite 
impregnated for more efficient lubrication. 


Ferobestos can be supplied from stock in sheets, rods, and tubes. 
Special mouldings, where quantity justifies the cost, can be 
made to order. Write for fully detailed and illustrated leafiets. 


J.W.ROBERTS L 


Chorley New Road, Horwich, BOLTON. 


Tel: Horwich 840 


Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS 


A Member of the Turner & Newall Organisation 
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WORK STUDY 


By R. M. Currie, M.1.Mech.E., M.1.C.E., M.1.Prod.E. 


A new book published in conjunction with the British Institute of 
Management, for all engaged in work study in industry, which is also 
particularly well suited as a text-book. Price 22/6. 


STEAM TURBINE OPERATION 


Sixth Edition By W. J. Kearton, D.Eng., M.I.Mech.E., etc. 
A standard guide to the practical work involved in the operation of 
steam turbines, including installation, running, maintenance, and test- 
ing. It also deals with certain aspects of the theory underlying their 
construction and functioning. Price 35/- net. 


FACTORY ADMINISTRATION IN PRACTICE 


By W. J. Hiscox and J. Stirling, A.M.1.Mech.E. 


This book is written to appeal to the factory and works manager, the 
departmental foreman, and every member of the factory administra- 
tive staff. Many educational institutions throughout the country have 
adopted the book as a textbook for classes in factory administration 
and organization. Price 18/- net. 


ELECTRIC ARC AND OXY-ACETYLENE WELDING 


By €. A. Atkins, M.Sc. Revised by W. A. Atkins, L.I.M., and 
A. G. Walker, M.Inst.W. Fourth Edition. 


A completely revised edition of this well-known work, incorporating 
the latest methods and ideas. It is an essential book for students who 
require a sound knowledge of the principles and practice of modern 
electric and oxy-acetylene welding processes, while the practical 
welding operator will find the numerous hints and suggestions of the 
utmost value. Price 32/6 net. 











P f 7 fog A Pe From all booksellers 


PARKER STREET, KINGSWAY, LONDON. W.C.2 








STEEL 


72 in. HIGH. 
34 in. WIDE 
12 in. DEEP 


@ Brand new— 
Manufactured in our 
own works. 


@ Shelves adjustable 
every inch. 


@ Heavy gouge shelves 
will carry 400 Ibs. 
each. 


@ Stove enamelied 
dark green. 


@ 6 shelves per bay— 
Extra shelves 8/- 
each. 


@ Quontity discounts. 
Delivered free £3 15s. 
Ready for erection in 
England, Scotland 
and Wales 

ALSO AVAILABLE IN 


WHITE AT £5 PER 
BAY 


N. C. BROWN ‘™”: 


E DIVISION 
HEYWOOD: LANCS 


ALL OTHER SIZES 
available at equally keen 
prices. 


Telephone: 
Heywood 69018 
(6 lines) 
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BOOTH CRANES 


FOR MODERN SHUIPYARDS 
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Clyde-Booth Monotower cranes are playing an important part in the 
modernisation programmes of leading British shipyards. 


The 35 tons capacity crane illustrated is installed at the Hebburn yard of 
Messrs. Hawthorn Leslie (Shipbuilders) Ltd., by whose kind permission 
this photograph is reproduced. 


These semi-level luffing cranes are ideally suited to the contemporary 
trend towards construction in larger prefabricated sections. 


CLYDE 


CLYDE CRANE & BOOTH LTD. 
incorporating 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel: Pudsey 3168 (@ lines) 
"Grams: ‘Cranes Rodiley, Telex’. Telex: 55159 
Clyde Crane & Engineering Co., MOSSEND, Lanarkshire. Tel: Holytown 412 (6 lines) 
"Grams: ‘Clyde Motherwel/, Teley’. Telex: 77443 
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A New Radial of Pillar & Sleeve Design 








3PS 
RADIAL 
DRILLING 
MACHINE 
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A new radial of pillar and sleeve design with extra precision taper roller 
bearings on which the spindle is mounted to ensure rigidity and accuracy 
for boring or drilling. Available with pre-selection to speeds and feeds 
if required. Maximum Radius up to 12ft. Drilling capacity from solid 
in steel, 3 in. 


WILLIAM ASQUITH LTD., 
HALIFAX - ENGLAND 


Member of the Asquith Machine Tool Corporation 











Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone; Trafalgar 7224 & GLASGOW Phone: Central 0922 
A408 
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Beid Power Station, C-E.G.8., St. Helens, Contractors : Chas A Critchley (St. Helens) Ltd., St. Helens. 


“Woven wire— 
that’s what I want— 
service... 



































... and everythingi s arranged with Begg, Cousland— 
where wire is woven.in any mesh, 
any metal for any purpose—as perfect as a century 


Prevent 9 romans 


SPRINGFIELD WIRE WORKS, GLASGOW, S.E 


CORROSION 


| 


Primer and Epilux 1 — two 


: x absterge 


lg anti-corrosive coatings already 
| throughout industry — protect (to clean by wiping) 


at Sold Pema o ion | Ye, vO Austins supply the best cleaning cloths for 
| OY j every purpose. Some jobs call for 

ZINC CHROMATE PRIMER: A water-resisting coarse, heavy fabric, some for soft, closely 

eg Bs See ot FSC COFFOSIOL woven materials—we can meet all require- 

— ments with carefully selected cloths that are 
thoroughly washed and sterilised in our 
own plant. Orders of all sizes are handled 

EPILUX 1: | iir/drying enamel is based upon ; : with promptness and reliability. Please 

2 eee les Pin eee newie NEXIDINIt ; let us quote you for regular supplies. 


AUSTINS industrial cleaning cloths 


E. AUSTIN & SONS (LONDON) LTD., 
GUN WHARF, GUNMAKERS LANE, E.3. Tel: ADVance 1211 


ZING GHROMATE PRIMER 
2: PIL (I 


BRITISH PAINTS LIMITED 





BRITAIN’S SMALL NUCLEAR POWER STATIONS 
AND 


WORLD SURVEY OF REACTOR COMPANIES 
TLE UPON TYNE, 2. NORTHUMBERLAND HUUSE 


ORN, LONDON, WCH Si, WAPPING, LIVERPOOL 


Reprinted from ‘ Engineering’ April 15, 22, and May 6, 1960 


Price 4s. post paid from ‘ Engineering’ 36 Bedford Street, London WC2 
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For reliability 
SHELL specify PLENTY 


for the heavy fuel oil pumps on the 26 mile underground 


pipeline from Stanlow to Partington. 





The cast steel tandem pumping set illustrated 
is fitted with Constant Pressure Control 
and is remotely operated. 


Capacity infinitely variable from 


A section of the 26 mile pipeline 
under construction. (Photo. by 


0-150 m*/hr. at 800 p.s.i. discharge pressure. courtesy of the Shell Refining Co. Ltd.) 


LENT 


& SON Ltd EAGLE IRON WORKS, NEWBURY, Berks. 





Telephone: NEWBURY 2363 (5 lines). Telegrams: PLENTY, NEWBURY, TELEX. Telex: 84110 
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DIFFEREN T 


- - = to make possible 


otherwise impossible 


With power ie a. 


2 SS 


Many products and processes which 





remote and 


automatic 








control and 





the constant 


development to-day are commonplace were imprac- 


in diaphragm ticable before the advent of Saunders 


composition 
much more 
will yet be 


accomplished. 


Diaphragm closure and isolation - - 
The diaphragm makes sure closure 
and isolates delicate or dangerous 


fluids from the mechanism. 


aa Pee aT bier a 
SAUNDERS | VALVE Js rads COMPANY LIM Ita 
———— == DIAPHRAGM VALVE DIVISION — 
CWMBRAN : NEWPORT MONMOUTHSHIRE 
Telephone: CWMBRAN 308! 
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More than equal to the extra service demanded = § ssuszee~~ 


Electrical Engineering 

Mechanical Engineering 

Mechanical Handling 

Model Making 

Nuclear Enginecring 

Plant Layout 

Production Tooling 

Servo Mechanisms Automation 

Special Machines and Projects 

Structural Engineering and 
Relatevend Concrete, etc. 





$3 VICTORIA STREET S.W.1 
TEL. ABBEY 6132 





e 
| Belokote] fob g k's 


Designers and Builders of 
Steam, Diesel and Dicsel-ele etrie 
and Battery Locomotives for 

all purposes. Flame Proof 
Diesel and Battery Locos 

for underground working. 


HUDSWELL, CLARKE 
3 | eS & COMPANY LIMITED 


Zo Railway Foundry, Leeds, 10 
’ La a FROM THE 


LONDON OFFICE: 
14 Howick Place 
The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 


~ PALNUT SAFETY LOCK WASHERS 4 
for all loose nut problems 

















PERMANENT, ECONOMICAL, EFFICIENT, For 


FISHPLATES, LOCOMOTIVES, SIGNALS, FOULING BARS, CARRIAGES 
AND WAGONS, eh: GEAR, TURNTABLES AND ALL MACHINERY 





‘ 1 00" , By courtesy of the Chief Civil Engineers Office 
H (Western Region) British Railways. We shew 
a DID NOT FAIL! “PALNUTS” fitted on the permanent way. 

a 


Extract from The National Physical Laboratory Report THE PALNUT COMPANY 


Conclusions LIMITED 


The “Palnut” locking device did not fail during tests lasting in all 83 hours 
E during which the oscillator made 6,298,000 cycles although during the run 27 Palnut Works, Arthur Street, 
E bolts and one bar of the frame were fractured. Measurement of the torque Suss : 
j required to loosen the nuts after test gave an average torque slightly in excess Hove 3, x 
of that required to slacken bolts which had not been subject to vibration. Telephone: HOVE 70427. Telegrams: PALNUT ROVE 
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CONVEYOR: ELEVATOR Gr 


BULL BRIDGE WORKS 


}Velephone No. 2775 
Telegrams: “ Conveyor,” Aceringtos 








Accrington, Lancashire 


We go to great 
lengths to 
supply the 
finest quality 
plastics 

for the 
constructional 
and electrical 


| engineering 
wi 7 industries 








1 DURASEAL Pvc watertight concrete seal. 2DURASTRIP PVC strip. 3 MICOFLEX- 
DURASLEEVE Pvc covered flexible metal conduit. 4 DURAJOINT Pvc watertight 
concrete expansion jointing. 5 MICOFLEX-DURATUBE PVC sleevings. 6MICOFLEX- 
DURATUBEX PvC sleeving with cotton braid outercovering. 7 MICOFLEX- 
DURATHREAD PVC thread. 

ALSO 

“PAXOLIN” synthetic resin bonded laminates. “PANILAX” analine-formalde- 
hyde resin mouldings. 

“Paxolin” and “Panilax” are registered Trade Names of The Micanite and Insulators Co., Ltd. 


m es E Please write for full details of M & I plastics for industry. @ae> 
THE MICANITE & INSULATORS CO., LTD., 


WALTHAMSTOW, LONDON, E.17. Telephone: Larkswood 5500. Telegrams : Mytilite, London, Telex. Telex : 25183 


SPIRAL CONVEYORS, 
BUCKET ELEVATORS, Etc. 











TUDOR WORKS - WINDMILL LANE 
SMETHWICK - BIRMINGHAM 


.. in the sand and take 
a Pressure Gauge at its 
* face’ value. Look for 
the name ‘ P. & G.’ and 
be certain of an instru- 
ment of quality—made by 
craftsmen for complete 
accuracy and depend- 
ability over years of active 
service. 


The range of P. & G. 
pressure gauges includes 
many different types to 
suit most applications— 
vacuum, combined, alti- 
tude, electric contact, 
differential, critical, 
duplex, diaphragm, 
capsule, etc. 


Write for publication 
No. 86. 
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“ : %” INDUSTRIAL COUNTING 
OLbton pence ace pnd 2 
MEASURING MACHINES 


WE MUST HAVE A COUNTER TO SUIT YOUR 
PARTICULAR PROBLEM, SO SEND FOR 
OUR CATALOGUE OR ASK FOR 
‘ace REPRESENTATIVE 










AGENTS REQUIRED IN 
MOST COUNTRIES 


T PATENTED IN PRINCIPAL 
COUNTRIES 
INSTRUMENT DIVISION 


B. & F. CARTER & CO. LTD. 


ALBION WORKS + BOLTON I5 - ENGLAND 
PHONE: BOLTON 4344 ALL LINES GRAMS: BRAIDERS BOLTON 











| MUST HAVE 
REALLY 
EFFICIENT 
POSITIVE 
PRESSURE 
BLOWING 





For positive pressures up to 10 Ib. 
per sq.in. from approx. 240 to 16,000 
c.f.h. Belt driven or motorised. A 
number of the machines can now be 
supplied non-lubricant up to 10 Ib. 
pressure. Water-cooled machines 
for pressures up to SO Ib. 


“‘4LCOSA” products include : - 


Positive Pressure Blowers ; Brazing Equip- 
ment; Industrial Gas Equipment (including 
Soldering Stoves, Gas and Oil Burners and 
other specialised equipment) ; Fans—low, 
medium and high pressure; Furnaces- 
Gas or Oil fired; Forges— Hand and Type G.S.P. Non-lubricant 
Electric; Specialists in Hot Brass Stamping Positive Pressure Blower 
Furnaces. Gas or Oil fired. hi: 


.. THATS WHY | 
SPECIFY ALCOSA 


WILLIAM ALLDAY AND COMPANY LIMITED >” 
Incorporating A. H. Wilkes & Company (Industria! Gas Equipment) 
Head Office: ALCOSA WORKS, STOURPORT-ON-SEVERN, WOR 


Telephone: Stourport 231!-4 Telegrams: ‘Yadall’ Stourport. ; : 
London Area Office: 158 Birchanger Road,South Norwood S.E. 25. Telephone: Addiscombe 1162 & 1295 | 





ann ae ne cee Gas aD GENES ae ee NS eS GGS aes sins come come all 
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MACHINE CUT GEARS 


We guarantee the teeth of all wheels cut by us to 
be correct, and all work is examined and checked 
before being despatched. Each gear wheel of a 
pair is run in correct relative position to the other 
in a special gear-testing machine. 


Our booklet “MACHINE CUT GEARS” contains much 
information of interest and use to engineers. A copy 
will be sent on request. 


SPUR WHEELS 
WORM GEARING 
SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 

FIBRE PINIONS 


THE ABBOT ENGINEERING CO LTD. 


22 SMITHILLS PAISLEY 
Telephone : PAISLEY 4272 Telegrams: “‘ABBOT, PAISLEY” 
AN ASSOCIATED COMPANY OF BUTTERS BROS. & CO. LTD. 
ARES ELLE OS TI TS a ERPS 
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From over the skyline, from down in the dip beyond, 

from far away on the next rise, M&C conveyors bring the gravel 
from excavators to plant. The distance 

in this case is rather less than a mile; in others it is more. 





for long hauls-— 


apie EO 


conveyors 





Gravel arriving at a plant near Colchester. 


Good conveyor lines are easily built of M&C structure. 
M&C idlers make the utmost of the belts. These idlers are 
sealed for long life, so that even 

after years of battling with dust and rain 

they still spin at a touch. Ask for booklet 703A 


MAVOR & COULSON LTD 


Bridgeton Glasgow S.E. 
Gee unit'of — Olive Grove Road Sheffield 2 


the sectional belt 
conveyor. 36 Victoria Street London S.W.1 
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BETTER-THAN-EVER THERMAL 
AND MECHANICAL RATINGS ! 


LESS COST AND SIZE 
PER HORSE POWER ! 





NOW FAN COOLING ON 
SMALL ADAPTABLE’ UNITS 





See the IVE | 


RADICON Worm Reducers 


and get all the performance figures at a special EXHIBITION 





at the Old Swan, Harrogate, from 3rd to 7th October, inclusive, from 10.0 am. 
Buffet ° Film Show 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
RADICON DIVISION « PARK WORKS :- HUDDERSFIELD * TELEPHONE: 3500 


OA/ 6428 
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125 years 1834-1959 t 
Non-return valve 


UTalhael were) 2 5 a 


compressor Electric motor 








Float valve 














The Sulzer Uniturbo is a high-duty I 
refrigeration unit specially designed for air Todeasia waive 








conditioning installations in large buildings 
: i > ‘or frigerz t 

but equally useful for big refrige ration plants Od eioat valve 
in chemical works, breweries and cold stores 


of all kinds. The refrigerant used is Freon Evaporator 
40 CCC ECT 





Carrier of cold (chilled 
water. brine, etc.) 





Pam ilelatiaey 4lemmileliiagis\alsl-mmalelacialir taalear tele 


cece LOE” LIER 








Capacity between 
1,500,000 BTU § /hr. (125 tons) 
9,500,000 BTU § /hr. (800 tons) 


Features: Compact design with low weight 
and space requirements. A package type 


unit easily installed and simple to Uses—Chilling liquids for air conditioning 

The high efficiency of the plants in Office Buildings, Departmental Stores, 
Factory installations, Cargo and Passenger 
accommodation in ships, underground installations etc. 


operate. 
turbo-compressor is enhanced by 
interstage flash cooling 


SULZER BROS. (LONDON) LTD. 


Write for information and literature to: 31 Be dfor d Square Lon don WwW C 1 
5 5 3 aVais 
Telephone : MUSeum 7890 
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Only a few examples of the hundreds of mouldings pro- 
duced by Clyde Rubber. For the answer to your next 
moulding problem contact us, 


RUBBER WORKS 
COMPANY LTD. 
SPECIALISTS IN RAILWAY ROLLING STOCK EQUIPMENT 


P.O. BOX No. 7. RENFREW 
Telephone: Renfrew 2384. Telegrams: Rubber, Renfrew. Telex-70. 











An hours counter gives you an exact 
record of running times of mains 
powered electric equipment or 

Th ee machinery. This enables you to apply 
planned maintenance schemes resulting 
in increased efficiency—and reducing 


m ea n i n —) production stoppages. For counting 


the hours fita... 
of SMITHS Synchronous Counter 
% 10,000 hrs Total Count; 1,000 hrs 
‘Trip’ Count indicating in tenths 
can be included 


* Pressed-steel case to withstand 
rough handling 

* Precision-machined internal gearing 
for smooth running and self-starting 

* High-torque, self-starting, 
synchronous 2-watt motor available 
for 50 or 60 cycle supplies of 
12, 100/125, 200/250 V 


in | 
Production pe a 
Planning 





FOR 
IMMEDIATE 
DELIVERY 





Write now to:- 


1 The industria! business of } 
INDUSTRIAL DIVISION S. Smith & Sons (England) L +4 | 
\" including the marketing of 
industrial products under 


the trade marks of 


-—_—_— 


Chronos Works, North Circular Road, London NW2 - Phone: GLA 1136 Smiths and Kelvin Hughes 
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First the tube... 


Hundreds of industrial products include a 
Chesterfield tube in one form or another: products 
involving seamless steel tibes up to 39” internal 
diameter, in Carbon, alloy and stainless steels, 
in quantity production and one-off designs. if 
you manufacture anything from, with or in tubes 
we'd like to hear from you. 








1. Twin Hydraulic Hoists 
on Euclid 22-ton rear dump 
trucks. (With acknowledgments 
to Euelid (Great Britain) Ltd.). 
















2. Mandrel Tubes used in 
the manufacture of armoured 
rubber hose. Photograph 
shows 12” bore hose on mandrel, 
the largest size at present 

made in the U.K. (With acknowledgments 
to the North British Rubber Co. Lid.). 


chesterfield tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED 


CHESTERFIELD 
A member of the group 
CRC 72 
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This trolley was designed for the 
easier handling and stowing, from a 
single unit, of supply and service 
hoses, couplings and cables for 
charge-face machines. It enables 
hoses and cables to be laid round 
non-retu rn va ly es obstacles between machines and service 
Ji points. The stainless steel-bellows 
hose with safe and efficient FR 
self-sealing, quick-release couplings 
is suitable for pressures of up to 
350 p.s.i. (24°61 kg/cm’) at 370°C 
maximum. Trolleys for higher duties 


can be developed if required. 


services 
to the 
nuclear 
industry 


Flight Refuelling Ltd 


TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET ~- Telephone: Blandford 501 
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O00), INCREASE IN PRODUCTION 


p> ....with “ARO-BROOMWADE” Par-a-Matics 











A Six station air indexing special 
purpose machine utilising seven 
‘“ARO-BROOMWADE ” Par-a-Matic 
units, designed and made by the Villiers 
Tool Developments Ltd., of Wednesfield, 
Staffs., for Messrs. Fry’s Diecastings Ltd. 
This machine carries out the following 
sequence of operations at a production rate 
of 150 per hour. Previous methods produced 
only 200 per day. 


From 200 per day to 150 per hour—this is the remarkable 
increase that “‘ ARO-BROOMWADE ” Par-a-Matics have effected 
in the production of automobile door handles for Messrs. Fry’s 
Diecastings Ltd. 

Ist Station .. Drill 2 holes for u.n.f. tapping. 

2nd Station.. Tap 2 holes 10 u.n.f. 

3rd Station.. Drill 2 holes for 6 BA Tapping 
(Multi-head). 

4th Station.. Tap | hole 6 BA. 

Sth Station.. Tap | hole 6 BA. 

6th Station.. Unload fixture and load fresh 
component. 

Special note should be made of the two spindle 

drilling head attached to the PAR-A-MATIC for 

drilling the two close spaced holes at Station No. 3. 

Photograph by courtesy of Messrs. Fry's Diecastings 

Ltd. 


Here is but one of many examples where the speed and 
versatility of ‘‘ ARO-BROOMWADE ”’ Par-a-Matics makes really 
substantial savings and increases production. 


Why not discuss your production bottlenecks with a 
“BROOMWADE ” works-trained representative? Why not 
write NOW! Publication No. 443 T.E. will give you preliminary 
data. 









PROMPT DELIVERY 


PUBLIC WORKS & MUNICIPAL SERVICES EXHIBITION. NOVEMBER [4-19, 1960. STAND 28, GRAND HALL, OLYMPIA 
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ONE HOLE FREE IN EVERY THREE 





The Speedicut “Chipbreaker” Drill operates 
at 50% to 400% higher feed rates, with the 
safety given by chip control. It will there- 
fore drill at least three holes in the time 
normally taken for two. 


We can demonstrate this to you on your 
own equipment. 


There are real savings here, particularly as 
you also get more holes between regrinds. 





sUT 


HIPBREAKER” DRILLS 


FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS CARLISLE STREET EAST - SHEFFIELD 4. 








i 
f 
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ACETYLENE or 
PROPANE? 
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For the right answer, for the right gas, 


and for the best service—ask British Oxygen Gases 


Does your type of production call for propane? acetylene? 
or both? British Oxygen Gases give will you an unbiased 
answer. Because British Oxygen supply gases for all pur- 
poses, they can help you from experience to choose the 
most efficient, most economical gas for your particular 


production needs. Only British Oxygen Gases have this 
breadth of experience and only British Oxygen Gases can 
offer you such a complete delivery service of industrial 
gases—in cylinders, or in bulk from their nation-wide tanker 
fleet—and lend you storage tanks as well if you need them. 


BRITISH OXYGEN GASES LIMITED nl caiteume 


27 ST. JAMES’S PLACE - LONDON : S.W.1 





23 September 1960 ENGINEERING 


WA7 here is the point | 7 oe 


LYSAGHT-DEVILBISS 


LYSAGHT-DrVILBISS DIVISION OF JOHN LYSAGHT’S BRISTOL WORKS LTD. 47 HOLBORN VIADUCT LONDON E.C.1. a TEL: CITY 4361 


Tasese 
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DOwTy 


makes 


MOOG 


in quantity 








SERIES 21 & 22 SERVO VALVES 


Dowty-Moog electro 
hydraulic servo valves are 
compact, sensitive and can be 
supplied in packages with 
actuator suitable for aircraft, 
missile and machine tool 
systems. 

Dowty Rotol Limited 
develop complete automatic 
control systems. 


Operating Pressures: 
from 1,000- 4,000 p.s.i. 


Weight: 11 ounces 


DOWTY ROTOL LIMITED - CHELTE 


Member of the Dowty Group 


21 
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WE 
NEED 
QUALITY 
STEEL 
CASTINGS, 


GENTLEMEN... 
FOWLERS 


e~ 
Cs 


Technical brochure from \ 
John Fowler & Co (Leeds) Ltd, Sprotborough Foundry, Sprotborough, Doncaster 


Reliable Automation 
BY PNEUMATICS, MEANS 


ROSS Messrs. N. C. Joseph Ltd., Stratford-upon-Avon, manufacturers of 
‘Sona’ Aluminium Household Ware, Steel Pressings, etc., re- 


AIR CONTROL VALVES sie 


duction, the valves having operated without fault or maintenance. 


>< 


: aial® - FC ROM 
THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 








— 





BI SE RNS ks igs AT 


ENGINEERING 23 September 1960 


‘aleve Os Upon 
ol-)ii»ps reflection 











To OBTAIN A HIGH FINISH, blemish free on plastic sheeting, 











Control Rolls that have been ground within close tolerances 
must be used. Fescol have introduced NEW High Reflec- 
tivity which, applied to the Control Rolls of this Roller Take 
Off Unit, gives ‘mirror finish’ to plastics. The NEW Fescol 


hc Metaonore! Sede EP eR 


High Reflectivity, manifold in application, is certain to 
have many uses in engineering. 


The High Reflectivity of these ‘Fescol’-ised Chromium Control Rolls pictured 
is shown by the mirrored reflection of the newspaper. 


For further details about this latest development, please write for leaflet EG 9 


FESCOL LIMITED - NORTH RD - LONDON N7 


Branch Works at Port Glasgow, Huddersfield and Brownhills, Walsall 


SOLE LICENSEES FOR AUSTRALIA AND NEW ZEALAND : DE HAVILLAND AIRCRAFT PTY. LTD. MILPERRA RD. BANKSTOWN, N.S.W. 


TGA F424 
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GROFTS 


CROFTS ULTIVEE ROPE DRIVES HAVE ALL THESt 
FEATURES AND ADVANTAGES... 


@ Compared with orthodox V-Rope Drives Crofts ULTIVEE Rope-drives 
transmit more power in less space, reducing the number of ropes as much 
as 40%. 


@ Permit smaller pulley diameters and face widths with shorter centre 
distances—the weight of the whole drive is thus reduced. 


@ A standardised range of pulleys is available either taper bored for Crofts 
Patent Taper-Flushbushes or Parallel bored with keyway. 


@ Only three sections of ropes in a large range of lengths are used, the two 
smaller sections covering the majority of industrial requirements. 


@ Installation and replacement costs materially reduced. 


POWER TRANSMISSION Eh NJEER 


THORNBURY, BRADFORD 3, YORKSHIRE 


Telephone: 65251 (20 lines) Telegrams: ‘‘Crofters Bradford Telex” 
Telex 51186 


World-wide Representation 





» 
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CONDENSATION 


Problem 














pl" 
ill 


solution 


Ventilation 


‘* 





























JOHN BULL RUBBER CO LTD 


GRIMSBY 





Place 


The pressing of rubber mouldings at the large factory of 
the John Bull Rubber Co. Ltd. was causing condensation 
under certain climatic conditions and sections of the 
structure and floor were covered with moisture. This 
raised humidity and created unpleasant working 


Colt were called in and after a survey recom- 


mended the installation of Inflow Units and SR/3080 


ventilators. 


conditions 


There is no condensation problem now at the factory, and 


Colt have added another success to a fine record. It is a 


record which has brought repeat orders from many 


-famous concerns. Ask your Secretary to send for a 


free Manual to Dept. 39. 


world 





ELMBRIDGE 0161 


TELEPHONE 


COLT VENTILATION LIMITED SURBITON SURREY 





VISIT OUR STAND D 4 AT THE FACTORY EQUIPMENT EXHIBITION 
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Everything 
is lovely... 


~ . - ae" Me 
. an ‘ ee il er 
Se: SS SiR ae 


in the Plant Engineer’s garden 


Corrosion was a hardy annual until he consulted 
ICI Metals Division. But they suggested that an application 
of titanium would go to the root of his problem. 

With its outstanding resistance to corrosion, titanium 
provides the answer to many problems posed by aggressive 
service conditions. In chemical plant, ICI Titanium is being 
used for lining reaction vessels and other large-scale equip- 
ment; for complete components ranging in size and complex- 
ity from compressor valve plates to large heat exchangers; for 
economic, trouble-free anodising jigs; for non-consumable 
anodes; and for virtually indestructible heating coils. 

ICI Metals Division probably have wider knowledge of 
titanium and its applications than anyone else in Europe. 
They can often suggest a fresh line of approach to corrosion 
problems in chemical plant. See if they can help you. 





TITANIUM 


METALS IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON S.W.I 
DIVISION 
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VERTICAL 
PLATE 
BENDING 
PRESS 


HENRY BERRY 
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Metal Forming 
| MACH INES! 
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PHOTOGRAPH BY COURTESY OF DAVID BROWN INDUSTRIES LTD. 


ALMOST A CENTURY OF EXPERIENCE 


Vertical Plate Bending Press for bending thick plate. 


Special features are incorporated to facilitate manipulation We also manufacture : 
High Pressure Hydraulic Plant for Shipyards 
of the sections. The photograph shows cold bending of and Railway Workshops, Presses, Plate 


Bending Rolls, Punching and Shearing*Machines, 
Continuous Finishing Presses for Silks and 
Rayons, Veneer and Plywood Presses, Cotton 
Baling Presses, Die Spotting Presses. § Pumps 
Accumulators, Valves and Intensifiers. 


a 30” « 34” high tensile steel plate. 


= Co. Tee. 
CROYDON WORKS, LEEDS, 10. 


*PHONE : LEEDS 75481 -2 
GRAMS : “‘ RIVETTER, LEEDS 10” 





D2 
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Pressure 


fl . ee Be : This jetty on remote Lake Letten 
: ; % in Sweden had to be pre-fabricated 


250 miles away and the sections 


4 : ~~. eT - es fae ¢ = floated into position. Expanded 
aie en @ é ; Stee ; Metal decking was chosen for its 
h x : es 4 , "! i ; lightness and strength. 
shop & 


* In steel or 


and see that on catwalks, walkways and decking “zest, 
Expanded Metal "provides the best solution at lower cost 


Expanded Metal is Lighter Expanded Metal is Safer Expanded Metal Costs Less 

Because of the exclusive way it is Oily feet, icy feet, steel-shod The lightness of Expanded Metal ena- 

made, Expanded Metal is actually feet ... they’re all safer on bles you to specify lighter framing and 

appreciably stronger than the Expanded Metal’s non-skid support. It arrives on your site pre- 

solid sheet from which it is mesh that cannot clog or wear fabricated for instant hook-bolting 

originally engineered. smooth beneath the march of assembly ... designed for your specific 
time. requirements. 


— 


The repetition people | Write today for details 
| x<XPARIDED METAL 


Why overload your machine shop : . 
when you san “form out” the | at the heart of more things than most people realise 


bulk of your repetition work. 
it is usually more economical Expamet 
THE EXPANDED METAL COMPANY LIMITED, 16 Caxton Street, London, 8.W.1. Phone: ABBey 7766 


to call on FORDSMITH the 
repetition specialists. They Also at: Aberdeen - Belfast - Birmingham - Cardiff - Dublin - Exeter - Glasgow - Leeds - Manchester - West Hartlepool 
are fully equipped to deal quickly The Expanded Metal Company of Canada Limited, Annacis Industrial Estate, Vancouver, Canada. Agents and stockists throughout the free world 
and efficiently with your imme: 
diate problems. , for all 
of Capstan, Milling and 
rilling work, etc. — remember 

‘ 3 Fy H 

FORDSMITH of Manchester are Engineering’ Reprint Supply Service 


the best people to deal with. 





Single copies of these articles reprinted from ‘Engineering’ Overhead Travelling Crane with Pneumatic Tyres (courtesy 
are available from the publisher 36 Bedford Street, London, of Strachan & Henshaw Limited). 


WC2 free of charge : 
H. FORDSMITH LIMITED Hydrostatic Drives for Machine Tools, by D. Firth, 


adfie treet Works A.M.I.Mech.E., National Engineering Laboratory. 
c H lds Man om 5 16 Your Chromium Will Soon Last Longer (courtesy of The Mond ’ ‘ 
ari 3 . Nickel Company Limited). Introducing Efficiency into Inspection, by P. A. McKeown, 
Telephone: Trafford Park 1615-6. D.C.Ae., Société Genevoise Limited. 
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Sheep and goats ! 
Oi aud Water ! 


i's olf a matter ch separation 


SONAR TIO US A aA TEN 








We cannot deal with sheep or goats, but 
| the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating.... 


Moisture and oil drops from compressed air 
Moisture from steam 
Dirt particles from gases 





Ca Fira ers 


SEPARATOR DIVISION 


J. H. CARRUTHERS & CO. LTD.. COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 
Telephone: East Kilbride 2059! Telegrams: ‘Hoisting’ East Kilbride 





23 September 1960 ENGINEERING 


THE NEW 
TECALEMIT 


RIBBON 
FILTER ELEMENTS 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost—High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 
Cheapest—Most efficient—Cleanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third isa 
combined clip-on assembly of breather and filter cap. All are 

fitted with Tecalemit Ribbon Filter Elements. 


Tecalemit Breathers provide pure air cheaply and efficiently 


TECALEMIT 
z@> the authority on filtration 


TECALEMIT LIMITED: (SALES Ea) PLYMOUTH: DEVON 
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A BANDSAW- 
HANDSIZE! 


DICT d-le)r= 


mi=.4) oe) i= 
jNoF-Ve)e-tell= 





1. Plastic 2. Wood 3. Light Alloy 4. Angle Iron 


The A.W.E. air driven lightweight hand saw can be taken right onto the job. 

It operates on standard workshop compressed air systems and reacts instantaneously to the 
trigger control. Exhaust air cools the blade and blows swarf clear of the cut. 

There is no danger of overheating or damage through excessive loading. And no need for special 
blades! The tool uses lengths from a conventional hacksaw blade. Holes down to 14 in. dia. 

can be cut with ease. Mounted on a jig the A.W.E. hand saw makes an ideal production line tool. 

Standard version cuts: j in. light alloy; 4 in. mild steel; in. gauge steel. 

A special base is used for fibreglass cutting to prevent dust penetration into body of tool. 

All models are self-cleaning, cooling and lubricating. Price of tool ex works: 2,500 r.p.m. motor 
speed £30. (Standard) 4,500 r.p.m. motor speed £30. 1,000 r.p.m. motor speed £33.16.0. 


A R M STRO N G W H ITWO RTH EQ U | PM E N a Hucclecote, Gloucester. Telephone : Gloucester 66781 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED MEMBER OF HAWKER SIDDELEY AVIATION 
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Wherever 

there is Industry 
there are 
Morgan 
Refractories 


| 
| 
| 
i 
| 


G A N NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 
(hila- Won del ali aaae 
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| 
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ALLOY STEELMAKERS 


THOS 
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Forging ahead..... 


CR roe 


FIRTH | 


FORGEMASTERS 


& 


JOHN 


Fine steel is made and controlled in its making by 
teamwork—research teams—works laboratory teams— 
the craftsmanship of steelmelters, rolling mill and forge 
teams. Many ofthe present generation on the shop floor 
are sons and grandsons of men who built the early 
reputation of Sheffield for the world’s finest alloy steels. 


Firth Brown are proud to have the resources, clear 
headedness and innate skills of many such craftsmen. 





BROWN 


STEEL FOUNDERS HEAVY ENGINEERS 
BROWN Cran TT &D SHE FF tet Oe ENGLAN DO 








*‘MAREX’ 


hollow plastic 


INDUSTRIAL FANS 


for oil, 
gas and chemical plant, 


process cooling 


and ventilation 


Marston Excelsior Limited have acquired the exclusive right from the 
Hudson Engineering Corporation of Houston, Texas, to manufacture 
their ‘Tuflite’ hollow plastic fan blades and variable-pitch hubs in the U.K. 
These fans have shown substantial practical and economic advantages 
over conventional types in the course of several years of operation under a 
wide variety of different conditions. Initially available in overall diameter 
sizes of 6 ft. to 14 ft. in increments of 1 ft. 


‘Marex’ fans are :— 

extremely tough — extremely light — highly efficient — corrosion- 
resistant — shatter proof 

and make for 

greater safety — easy installation — minimum maintenance. 


Enquiries to 
MARSTON EXCELSIOR LIMITED 


(A subsidiary company of Imperial Chemical Industries Limited.) 
Fordhouses, Wolverhampton. 


MAR 274 


Clamp down 
on accidents... ¢ 


* 
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SAFER PLATE HANDLING WITH GREENS CLAMPS 


Whether your problem is handling 
steel plate in the vertical or Lf 
horizontal position, our clamps yy 
will do it quick : 
= quiier ond enfer » Horizontal Plate Clamps. 


Plates up to 6in. thick up 
to 6 tons loading. 


Patent Vertical Plate Clamp 
(Patent No. 741956). 

Plate up to 6in. thick up to 
10 tons loading. 

Does not drop the plate when 
crane vibration and load bumping 
occur, 


amen mene 
ENGINES 
Chain & Forging Manufacturers 


HIGHARD GREEN LD | 


P.O. Box No. 8, Cokeland Works, Cradley Heath, Staffs, England. Telephone : Cradley Heath 6606! /2/3 
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Mirrlees meets the world’s power needs 





Over the last three years Mirrlees 

have supplied to N.V. Overzeese 
Gas-En Electriciteit-maatschappij 
of Rotterdam a total of 20,064 h.p. 
produced by K type engines. 


Of these three KSS8 generating sets 
have been installed at Piura in 
Peru, South America, Each 

engine is site rated for an output 

of 1,920 b.h.p. continuously 

at 400 r.p.m. and capable of a 

10% overload of 2,112 b.h.p. 

for one hour. 
















One of the three KSS8 
engines installed at 
Piura, Peru. 


MIRRLEES, BICKERTON AND DAY LIMITED 
A member of the Hawker Siddeley Group HAZEL GROVE « STOCKPORT * CHESHIRE 


Tel : Stepping Hill 1000 (15 lines) Grams: Mirrlees, Telex, Manchester 
1E33 
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150 con capacity bogie hearth furnace, 80 ton direct arc melting installation Continuous normalizing of forgings. 


HEAVY DUTY ELECTRIC FURNACES, 
SERVING INDUSTRY EVERYWHERE 


Continuous hardening and tempering of forgings. Continuous blackheart and pearlitic malleablizing. Roller hearth bright annealing. 





STEAM 

DIESEL 
DIESEL-ELECTRIC 
ELECTRIC 


Or | | PARKSTONE 4900 
(2 “ines ) 
ROTARY COMPRESSORS L720. 


ALDER ROAD: PARKSTONE: POOLE - DORSET 
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Reyrolle 
welding-sets 

can be fixed 

on production lines 
or mobilised for 
outdoor 


constructional 


work 


b Reyrolle 


ide 


ee te 


A.REYROLLE & COMPANY LIMITED - 


\ 


HEBBURN 





¢ 





) 











A 400-ampere single-operator 
welding-generator coupled to a 
Perkins diesel-engine 


& 


DURHAM 
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Each one of the objects 
in this photograph is a machine part 
from which is required a 
specialised performance 
combining: 

Rigidity 

Strength 

Low thermal capacity 
Non-combustibility 
Chemical inertia 
Machinability 


ae 


3 


Each has been machined in our factory 
from flat Marinite sheet (up to 4 ins thick) 
to a drawing provided by the user 


can we turn one out for you? 
a MARINITE 











25 & 27 North Row, London W.1 


Telephone: GROsvenor 5115. Telex: Incorrupt London 
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Structural 
Steel Work 


of all descriptions 


STEEL BRIDGES 

STEEL PIPELINES 

STEEL STRUCTURES 

STEEL RAILWAY WAGONS 


Shipbreakers and Dismantlers 
Iron and Steel Stockholders 
Non-ferrous Metal Merchants 
Machine Tool Specialists 








Established 


/8// 





P..W. MACLELLAN, LTD, 


Offices and Warehouses: 129 TRONGATE, GLASGOW, C.! Telephone : BELL 3404 (20 LINES) Works : CLUTHA WORKS, GLASGOW, S.|I 
LONDON : _CLUTHA HOUSE, 10 STOREY’ S GATE, WESTMINSTER, S.W.| 








AUTOMOTIVE PRODUCTS GROUP 


Telephone: IBROX 1135 





pap oathi: AUTOMOTIVE PRODUCTS COMPANY LTD - LEAMINGTON SPA - WARWICKSHIRE 
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electrodes worthy 


*SYLVICK * SPEEDIVICK 2: VERTIVICK 


of the welder 


VANDIVICK ° TENSIVICK 35V -: TENSIVICK N 






For further details write to your local AE]I office or to the address below 


(AEID Heating & Welding Department 
Transformer Division 


TRAFFORD PARK, MANCHESTER 17 
Associated Electrical industries Limited 


L/P002 
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of Coordinated Research 
in Machine Tools 


he burden of much of the criticism 

of the British machine tool industry 
has been that insufficient research 
is being undertaken. It was said, 
and presumably is still believed, that 
more money and more facilities should 
be devoted to such research. 

The functions of the industry’s new 
Research Association will be to cordi- 
nate, accelerate and initiate research 
projects for the benefit of machine tool 
design and production. The Research 
Association which is now being formed, 
and which 100 manufacturers are 
financing for at least five years, is spon- 
sored by the Machine Tool Trades 
Association. The MTTA say that all 
appropriate and available existing re- 
search facilities in the United Kingdom 
will be used. 

The MTTA are certainly correct when 
they say that by this means a wider range 
of research projects will become avail- 
able to the industry than if it waited for 
the erection and equipment of its own 
laboratories. Apart from the implica- 
tion, not previously made by the MTTA, 
that machine tools research was not 
going on as broadly or as quickly as it 
should, it may be that the present form 
of the Research Association should be 
regarded as a first step. 


Its Own Centre ? 


Acceleration of the research of 
industry, university efforts as at the 
Manchester College of Science and Tech- 
nology, research associations (PERA) 
and in government departments will be 
useful and is welcome. But it is not 
exclusive of other steps. 

It would seem to be a reasonable 
assignment for the new director of 
research, in addition to his general 
duties within the present framework, to 
undertake the creation of the Associa- 
tion’s own research centre. Since 
machine tool research and production 
are so often held to be closely inter- 
woven, these facilities might best be 
linked with a modest production 
company. 

It could set a very hot pace. 


Heavier Spending 
and Greater Competition 


Fully a quarter of the contractors’ new 
orders in the second quarter of the year 
were for industrial development; £92 
million out of a total for the quarter of 
£452 million. 

The industrial development amount is 
almost a 50 per cent increase on the 
comparable figure a year before and it is 
also a higher proportion of the total. 

For the contracting industry overall, 
the increase to £452 million for the 
quarter’s new orders from £393 million 
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in 1959’s second quarter, was largely 
made up of increased work for private 
developers, public authorities (other 
than housing work) and for industry. 

Provisionally estimating ahead into 
1961 the Board of Trade believes that 
manufacturing industry will spend 20 per 
cent more over the year on capital 
investment than during the current 
year. 1960 is itself seeing a 25 per cent 
greater outlay by manufacturing inter- 
ests than did 1959. 

The greater part of the increased 
estimates are understood to come from 
iron and steel, chemicals, car and truck 
producers, paper and printing. 

With the European Free Trade Asso- 
ciation assisting the Scandinavian paper 
industry and with the effect of the 
European Common Market’s Treaty 
of Rome upon all the others, none of 
these industries face anything but rising 
competition in the period of the capital 
investment forecasts. 

Current United States estimates put 
the export of chemical products from 
America this year at anything up to a 
fifth higher than last year. While the 
export efforts across the Atlantic go on 
growing, the industrial nations of 
Europe, particularly Western Germany 
and Italy, are investing heavily in plants 
that need long production runs and 
reducing costs to yield the full benefit. 


All the Eggs 
in One Basket ? 


Give the customer what he wants is an 
old and tried maxim of the businessman. 
Whether the customer knew he wanted 
a new car every year or a centrally 
heated house until he read something 
that left him with the feeling that by 
not wanting them he was letting his 
wife down is another matter. 

Does an industrial society take any 
significant notice of the old adage, is 
a question worth asking. The British 
Productivity Council’s booklet Variety 
Reduction quotes a number of examples 
in support of the principle summed up 
in its title. One example is the clothing 
concern who reduced their 50 basic 
styles to 16, giving longer production 
runs, cutting costs by as much as 45 per 
cent, and trebling the output. A china 
manufacturer reduced the number of 
patterns and basic shapes and so 
stabilised price for three years. The 
plastics company with 74 per cent of its 
business accounted for by only 8 per 
cent of its product list, cut down the 
types in low demand, and found it 
raised efficiency and cut overall costs. 


Risking the Future 


But variety reduction is a practice 
needing a lot of care in its application. 
Somewhere in all that bathwater to be 
run away may be some very profitable 
babies. 

The Renault company with its con- 
centration on the Dauphine car can 
now tell a cautionary tale of the fix it is 
possible to get into with a limited front 
on which to enter the commercial 
battle, 

Throwing out today’s not-so-profit- 
able lines, in order to cream the profit 
off what in the end are simply the 
easiest lines currently being worked, not 
only limits the scope for growth. If 
the abandoned products were selling 
at all it means that somewhere there are 
some dissatisfied customers. 

And businesses have a way of spring- 
ing up to meet new demands. The 
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same new producers might soon find 
advantages in bringing out not only the 
lines they had begun with but also those 
widely wanted money spinners which 
the old-established firm is concentrated 
upon, 

Incautiously applied, variety reduc- 
tion could lead to company reduction 
too. 


of Rising Standards 
and Manning the Pits 


The National Coal Board is in a 
particularly unhappy position. There 
could hardly be more causes for the 
gradual attrition of its labour force, 
yet a substantial price increase taking 
care of the recent 5s a week pay rise 
calls forth well-founded indignation 
at the effect on our exports. 

In industry generally men are work- 
ing in ever cleaner, better ventilated, 
thoughtfully planned conditions with 
less and less use for muscle power. At 
the same time wages rise, there have 
never been more people working and if 
distant clouds threaten from the horizon 
they are not yet particularly noticeable 
on pay night. 

But for the miner the world is no 
such rosy place. Back breaking work 
can be replaced with mechanisation, 
but no one has yet found a way of 
getting coal in dust-free conditions of 
continuous fresh air. In many miners 
there is still a bitter memory of the 
twenties and thirties. More recently 
the Board have been closing uneconomic 
pits while the very words of the recruit- 
ing appeals are fresh in the memory. 


Drift to the Top 


Under all these conditions it is hard 
to see a reason why modest pay rises 
should arrest the steady drift into above- 
ground jobs, Yet a future coal shortage 
brought on by manpower deficiency 
will have an even more serious effect on 
industry than an average increase of 
6s 8d a ton. 

When the Federation of British 
Industries is able to point out that coal 
imported from Virginia, USA, to Port 
Talbot steelworks is £1 a ton cheaper 
than coking coal from the nearby 
Monmouthshire pits, it becomes worth 
looking at the post-war development 
of American coal mining. 

With one of the toughest leaderships 
in all trade unionism, the American 
miners put earnings per man as their 
goal and not numbers of men kept in 
the industry. The result, with intense 
mechanisation, has been a slump in the 
numbers employed, a substantial real 
rise in the men’s wages—and American 
coal competitive in price at European 
coastal steelworks. 

While the Board concentrates its 
efforts on the best possible rate of out- 
put-per-man, where there have already 
been some creditable increases, it is for 
industry not to think in terms of resent- 
ment at paying a price which the Board 
needs to charge if it is to keep a suffi- 
cient number of men, but to spend more 
effort and money in getting the best 
performance from our one indigenous 
fuel. 


Standardisation 
in Concrete Bridges 
It is now ten years since prestressed 


concrete was first used to any extent 
in this country for bridge work. During 
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those ten years pretty well every bridge 
that has been built—or rebuilt—in 
prestressed concrete has been designed 
entirely as a one-off job. Contractors 
have been faced with pricing every job 
separately, taking into account the 
idiosyncracies of each designer. 

Some rationalisation will be brought 
about by the scheme now devised by the 
Prestressed Concrete Development 
Group. In conjunction with the Minis- 
try of Transport they have designed a 
range of standard beams which, used 
as inverted T-sections, can be filled with 
in situ concrete to make an economical 
slab deck suitable for spans of between 
25 and 55 ft, so covering the require- 
ments of the majority of road bridges. 
More than 40 manufacturers of concrete 
products, well distributed about the 
country, will be making the standard 
sections. This should lead to more 
uniform, though still competitive, ten- 
dering in all areas. The scheme will 
also enable the concrete industry to 
share similar advantages to those long 
enjoyed by the steel erectors by their 
use of rolled steel sections. 

Details of the new concrete sections 
are given in the Construction section 
of this week’s issue. 


and Czech Affinities 
on British Trade 


Of all the countries in the Soviet bloc, 
Czechoslovakia is technically among 
the most advanced. Her manufactur- 
ing capacity is high; her products 
sophisticated and refined. The home 
of Skoda and a strong machine-tool 
industry, she shares industrial traditions 
with France and Britain, and in engi- 
neering retains affinities with both these 
countries. For this reason, Czecho- 
slovakia, the only Communist country 
to participate in GATT (the General 
Agreement on Tariffs and Trade), should 
provide an admirable market for West- 
ern products, both as customer in her 
own right, and as a channel to other 
Iron Curtain countries. 

So far trade with Britain has been 
hampered by lack of sterling, and pre- 
sumably by the need to concentrate her 
engineering efforts on helping other 
Iron Curtain countries less well en- 
dowed. But the situation is changing. 
And a reviving fear of Germany, asso- 
ciated to some extent with anxiety about 
the Common Market, is turning Czech 
attention to the United Kingdom. 


Report from BRNO 


Czechoslovakia wants instruments, 
mining machinery, and plant for the 
growing rubber, plastics, cement and 
foundry industries. Sales are made 
through State trading organisations and 
direct contact with customers is difficult. 

Some evidence of Czech interest is 
provided by recent overtures to British 
manufacturers. In addition, a member 
of ENGINEERING’s staff was recently 
invited to visit Czechoslovakia—as the 
guest of the Czech authorities—in order 
to survey both technical and trading 
possibilities. He was treated very 
generously and impressed by what he 
saw. Next week ENGINEERING will 
publish his report. 

He also spoke to British exhibitors at 
the Brno Fair. A firm of instrument 
manufacturers told him that they 
expected to sell every item on their 
stand—provided that the Czechs did 
not insist on barter payment. 
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New-Look Wood 


Water and chemical resistant 
resins enhance the properties 
of wood toa point where it is 
short-sighted to ignore the 
material both for mechanical 
and chemical-resisting appli- 
cations. 


W™ the world harvesting about 1,600 million 

cu. metres of timber a year it is rather 
misrepresenting the picture to say that “* wood 
is being given a new lease of life.” But it still 
does remain true that there is no need to think 
of timber as outdated for, say, resisting chemicals; 
and certainly from impregnation of redwood 
poles to making chipboard, this versatile material 
is being given technical credentials, and “‘ rebuilt”’ 
wood laminates have very attractive properties 
to offer. 

Improvement in mechanical properties, chemi- 
cal resistance and stability is improved greatly 
by incorporation of synthetic glues such as 
resorcinc! formaldehyde as an impregnant or 
laminating resin. This is fully realised and 
exploited, as for example in glulam beams 
(ENGNG., 1 Jan., ‘60, p. 6). In the following 
paragraphs the emphasis is on the attractive 
properties of resin impregnated wood, par- 
ticularly regarding chemicals. 


- « « In Tanning 

Treated, waterproof plywood has solved a 
long standing problem in the Randak tanning 
plant of R. and A. Kohnstamm of Beckenham. 
Forming the access doors of large tanning drums, 
the plywood is successfully resisting chromic 
acid, lime and chemical dye solutions that have 
made short work of ordinary timber and even 
solid metal. 

The doors are a new and unusual use for 
Permaply, the resin-impregnated plywood made 
in this country by Venesta Plywood. They are 
formed of sheet framed in gunmetal and secured 
by stainless steel bolts; solid brass fixings 
originally tried corroded and soon became use- 
less. Dimensions are 274 by 18 in. 

The inner surface of the doors, inside the 
drums, is submerged almost continuously. Under 
this treatment, doors made from ordinary wood 
quickly began to swell, warp in their frames, and 
finally split. The chemically-treated Permaply 
has remained flat and unbroken after nearly a 
year’s exposure—a demonstration of the 
material’s stability and resistance. 


- « « In Cathodic Protection 

Cathodic protection is playing an increasingly 
important part in preventing corrosion onexternal 
hull surfaces, and recent developments in this 
field are meeting with considerable success. 
One of the problems involved in the sacrificial 
anode system of protection is finding a mounting 
material for the magnesium anode which not 
only provides good insulation, but also has 
strong corrosion resistant properties. A material 
claimed to overcome this is a grade of Permali 
densified wood laminate, developed specially 
for this application. 

During prolonged tests, the magnesium anode 
was mounted on a Permali block and the 
complete assembly was then placed at the low- 
water mark of sheet piling in Birdham Pool. 
Periodic inspection to ensure that the anode was 
working against the sheet piling showed the 
pH of deposits on the mounting to be 9. 

This assembly was left in position for nearly 
two years, and finally removed when the anode 
had been completely consumed. At the first 
inspection no sign of any degradation was 
found on the mounting, and further laboratory 
tests which were carried out showed that the 
Permali blocks were still above their guaranteed 
minimum values even after two years of arduous 
duty. Insulation resistance measurements which 


Tannery vats. 


were made between the holes in the panel 
showed values ranging from 90 to 227 megohms. 
After the whole panel had been immersed in 
water for a further 24 hours and then retested, 
the insulation resistance had dropped to 0-2 to 
0-5 megohms—a very satisfactory result con- 
sidering the length of time the panel had been 
immersed in water. 

Permali also offers a potential and unusual 
advantage as a non-metallic fastening material 
in the form of bolts and nuts. Although the 
tensile breaking load of a new ? in brass bolt and 
nut assembly is approximately 5,500 Ib, it falls 
rapidly after a period of service. Whereas a 
Permali %in nut and bolt assembly, which 
has a tensile strength of approximately 4,000 Ib, 
maintains its strength in service almost indefi- 
nitely. 


. « « In Air Cushion Rotors 


For the Cushioncraft built by Britten-Norman 
at Bembridge Aijrport, Isle of Wight, the 
peripheral rotor is of laminated timber glued with 
resorcinol glue made by Leicester, Lovell and 
Company. To give the wood greater surface 


Covering laminated wood rotor with 
nylon|vinyl cloth for Cushioncraft. 


Takes a Lot 


of Beating 


abrasion resistance it has been coated with a 
sheathing called Cascover—using woven and 
treated nylon cloth, resorcinol resin and viny]. 


- « « In Demineralisation 


In the demineralisation processes of the 
Orange Free State mines at Goldfield, South 
Africa, grade BH Permali densified wood lami- 
nate has been selected as the most suitable 
material for construction of the frames used in 
the treatment of waste water. This follows 
intensive research into the problem and testing 
of other materials such as natural wood, Perspex 
and glass-reinforced plastic. 

Control and disposal of waste water that has 
been encountered underground has been one of 
the main problems in the mine. Because it 
contains salts, mainly sodium chloride, it cannot 
be used for domestic or agricultural purposes— 
circumstances which unfortunately prevent the 
water being discharged over the countryside or 
into nearby streams. Before the present solution 
was found, its disposal proved both difficult and 
costly, entailing large pumping plants and pipes 
to carry the surplus water to distant natural pans 
for evaporation. In addition, the problem has 
been aggravated by the fact that millions of 
gallons of fresh water have to be brought every 
day for mining and extraction purposes. An 
effort was therefore started in 1952 to counteract 
these difficulties by investigating the demineralisa- 
tion of brackish water by electrodialysis. 

This process calls for several packs of mem- 
branes contained in frames to be assembled with 
a pair of electrodes. These membranes carry 
alternative positive and negative potential, and, 
when the water is passed through a narrow 
channel between them, the positive and negative 
ions of sodium chloride can only migrate through 
their appropriate membranes. Thus the purified 
water continues forward, and is used for process 
work, and the two ion concentrates outside the 
membranes are brought together to produce a 
concentrated sodium chloride solution which is 
then sent for evaporation. 


. « « In Industrial Laboratories 


Plywood, treated to make it more durable than 
solid teak, has been used for laboratory bench 
tops recently installed at Edinburgh University. 
Impregnated and predried, the plywood does not 
shrink, split or warp; it is rot-proof, resistant to 
moisture and has a tough hard-wearing surface. 

The material is Venesta’s Permaply. Its use 
in this application in preference to solid teak 
provides an excellent illustration of its suitability 
for similar duties in industrial laboratories, and 
indeed for bench tops in any plant where chemi- 
cals are constantly being used. 

The particular type supplied to the University 
is } in thick, and consists of laminated gaboon, 
impregnated with a phenolic resin and bonded 
to a teak veneer. Other facings are also supplied. 





sa UNC 





ENGINEERING 23 September 1960 


More Sodium 
Silicofluoride 


ICI has increased its production capacity for 
sodium silicofluoride by over 50 per cent with 
the commissioning of a new plant at Billingham, 
Co. Durham. The plant is associated with 
Tecent extensions to the Billingham Division’s 
production of compound fertiliser, and was 
designed by ICI personnel. 

Sodium silicofluoride is used largely in the 
glass, vitreous enamelling, light alloy, and 
rubber trades; it has been in short supply in this 
country for a number of years, and substantial 
imports have been necessary. ICI is confident 
that it can now produce enough sodium silico- 
fluoride to satisfy all the UK demand. 

Sodium silicofluoride is a white, finely crystal- 
line product; it is odourless, non-volatile, and 
only sparingly soluble in water. In constitution 
sodium silicofluoride resembles cryolite, for which 
it is an effective alternative in some applications. 

The material is used as a partial opacifier in 
the production of vitreous enamel frits and opal 
glass, as a flux in the melting of light alloy scrap, 
as a coagulant for rubber latex in the manufacture 
of foam rubber, as a reagent for the extraction 
of beryllium from beryl, and in the extraction of 
rare earth metals, in the fluoridation of water 
supplies, and as a laundry sour or acid rinse. 
Imperial Chemical Industries Limited, Millbank, 
London, SWI]. 


Butyl Rubber Plant 
Soon in UK 


Esso Petroleum Company announce their inten- 
tion to construct a plant at Fawley for the 
manufacture of butyl rubber. The new plant, 
which will cost about £4-3 million and which 
will have a capacity of 30,000 tons per annum, 
is estimated to take between two and three years 
to build. 

The capacity of the new Esso plant, when 
completed, is expected to meet all United 
Kingdom requirements for butyl rubber for a 
considerable period and furthermore it will 
permit the company to supply export markets. 

Butyl rubber was discovered in an Esso research 
programme to develop a form of synthetic rubber 
which would not deteriorate. It is well known 
that natural rubber and the standard synthetic 
rubber, SBR, which came into prominence 
during the war, are subject to perishing on 
exposure to the atmosphere and corrosive 
conditions. 

Butyl rubber is manufactured by reacting two 
refinery gases, isobutylene and isoprene, and 
when processed by rubber companies it exhibits 
excellent resistance to atmospheric ageing, heat 
and chemical attack. Other characteristics 
include shock and sound absorption, negligible 
water absorption and therefore excellent elec- 
trical characteristics and also low gas and vapour 
permeability. As the permeability to air is only 
one-tenth that of natural rubber, butyl is uni- 
versally employed for the manufacture of inner 
tubes. 

The application of a general purpose rubber 
demonstrating these characteristics is diverse and 
growing rapidly. Butyl weather seals, sponge 
and sheeting are being used by the building 
trade and a British Standard covering the com- 
pounding of butyl rubber has been issued. 
Lloyd’s Register of Shipping have given their 
approval for the adoption of butyl shipwiring 
cable and British Standards have issued a draft 
specification on this subject. Butyl covered 
conveyor belts, steam hose and chemical linings 
are all in service. 

The shock and vibration absorption properties 
conferred by its high hysteresis are being ex- 
ploited in industrial and transport applications. 
More particularly the introduction of the butyl 
tyre in the USA in which these properties give 
the improved riding, road holding and braking 
characteristics further indicate the direction of 
these trends. 





403 


At present all butyl rubber is imported into 
the United Kingdom from the United States and 
Canada. The construction of a plant at Fawley 
will ease the current pressure on available 
supplies and assure rubber manufacturers of 
their future requirements of this new polymer. 
As an additional result the United Kingdom 
will become an exporter of the product rather 
than an importer. 

Esso Petroleam Company Limited, 36 Queen 
Anne’s Gate, London, SW1. 


Underfloor Insulation 


A new material for insulation of underfloor 
heating systems has been placed on the market 
by Stillite Products. The new material is Stil- 
phon 20 and the manufacturers claim this high 
grade building insulation mat has been designed 
to the ideal specification for use as a thermal/ 
acoustic leaf in floating floor constructions 
incorporating underfloor heating. 

It consists of a resilient layer of fireproof 
mineral wool insulating and is supplied in 
standard 35in wide rolls in thicknesses of 
1, 14 and 2in. Having a covering of stout 
waterproof paper which complies with BS 1521: 
1949 Class B the insulating mat is ready to take 
a concrete screed and an adequate flange is 





provided along one edge of the top layer of paper 
to overlap and seal the butt joints. 

To keep running costs to a minimum it is of 
course necessary in under floor heating to 
prevent the downward leakage of heat. The 
particular suitability of this new insulating 
material as a heat barrier is due to its ability to 
maintain an effective thickness, and thus effi- 
ciency, under a loading of a concrete floor 
screed. In this respect Stilphon 20 is manufac- 
tured at a density of 7 lb per cu. ft and has a 
higher content of resilient mineral wool fibre 
than the normal run of general purpose insulation 
mats. 

Stillite Products Limited, 15 Whitehall, London, 
SWI. 


Circuit Breaker 
Uses Plastic Dough 


A new air circuit breaker, which relies solely on 
Rockite plastic dough mouldings for its main 
insulation, is now being manufactured by J. G. 
Statter and Company of Amersham, Bucks. 

The use of Rockite DMC for these mouldings, 
which are seven in number, has resulted in con- 
siderable savings in production time. Rockite 
DMC has also facilitated new design to be incor- 
porated thus reducing the number of loose parts 
to a minimum. 

Three identical mouldings constitute the bases 
for the circuit breaker enabling each of three 
phases to be manufactured as a single pole 
assembly. By making the operating links in 
Rockite DMC a much greater clearance than is 
normally possible has been readily obtained 
between the live parts and earth. These links 
bear the full thrust of closing the circuit breaker 
against the considerable magnetic throw-off 
force inherent in the loop when closing against 
a peak current of 110,000 amps. 

Moulded links are also used to bear the thrust 
of the moving contact assembly when the circuit 
breaker opens. Under these conditions the 
DMC has to withstand considerable shock forces. 








Metals and Materials 


The circuit breaker, known as the HAS2T, 
has recently been subjected to a short circuit 
test duty at a recognised Asta testing station. 
Here it successfully withstood testing for a rating 
of 31 MVA rupturing capacity at 4!5 volts to 
BS 116: 1952. It has been developed for use 
in factories, workshops, large office blocks and 
similar sites including on board ship—anywhere 
where a reliable and efficient electricity distri- 
bution system is essential. 

All the DMC components are moulded by 
Minerva Mouldings of Amersham, Bucks., 
who, like J. G. Statter, are members of the Metal 
Industries Group. 

Rockite Dough Moulding Compound: British 
Resin Products Limited, Devonshire House, 
Piccadilly, London, W1. 





Plastics in a Bus 


All exterior shaped parts of the new Midland 
Red D9 omnibus, now in service on town and 
country routes in the Birmingham area, have 
been fabricated from glass-fibre reinforced 
polyester resin. The D9 is the first double- 
decker omnibus to use reinforced resins on a very 
large scale, and over 100 mouldings, many of 
which are based on Bakelite polyester resin, 
have been incorporated into the vehicle. A fleet 
of 95 is now being built. 

The front and rear panels of the D9 are made 
entirely from reinforced resin and the vehicle is 
the first of its type to be made in the Midland 
Red workshops as a production model. The 
manufacturer states that the basic idea behind 
the design of D9 was to produce a passenger 
vehicle combining maximum strength with 
lightness to help keep maintenance and running 
costs to a minimum. Reinforced resins have 
contributed materially to this aim for, in addition 
to their excellent weight/strength ratio, the 
plastics sections are highly resistant to superficial 
damage, and non-corrosive. Equally important 





from the production aspect was the considerable 
saving in tooling costs and time. 

Much of the interior of the new bus also 
incorporates mouldings based on Bakelite poly- 
ester resin. Other parts made from the same 
plastics range from the cab and emergency 
doors to the driver’s instrument panel housing. 

The D9 seats 72 passengers, and the body and 
chassis are of integral construction. Other 
mechanical features of importance include 
variable rate rubber suspension, power assisted 
steering, independent front wheel suspension and 
semi-automatic transmission. 

Bakelite Limited, 12-18 Grosvenor Gardens, 
London, SW1, 





Plain Words 


By Capricorn 





OWEVER much we pay lip service to the 
H merits of railway modernisation, our 
hackles rise at any suggestion of an increase 
in fares. But if it is some odd little narrow- 
gauge railway, going from nowhere to 
nowhere, we dig in our pockets and smile. 

Next time you look at those rather pleasant 
drawings at a railway station of the progress 
with railway modernisation, take a moment’s 
thought. As you draw in your breath at the 
bill which the nation will be called upon to 
pay—you included—remember that if it 
means an increase in fares, it may be worth 
it. 

Most of us still like railways; most of us 
still admit that we need railways; and most 
of us have to travel on railways. But if 
there is one thing which disturbs the phlegm 
of the Englishman (or the contentiousness of 
the Scot) it is higher rail fares. Nothing puts 
the blood pressure up quicker, unless it is 
higher bus fares. We act as if cheap rail 
travel was written into Magna Carta by 
King John. Why? 

Perhaps the beginning of the answer is that 
the railways are a public utility, a nationalised 
industry owned by an abstraction, and oper- 
ated by “them.” So we feel inclined to let 
“them ”’ pay for it. But signs are not lack- 
ing that once a conscious pride of ownership 
is stirred in the British public they will 
cheerfully subscribe for capital expenditure 
on railways and pay what they would in 
other circumstances consider exorbitant fares. 

Look at the progressive march of societies 
for the preservation of rural railways. The 
Ravenglass and Eskdale narrow-gauge rail- 
way has been sold by auction for £12,000 to 
the Ravenglass and Eskdale Railway Pre- 
servation Society. It is not long since the 
Bluebell Railway, which was closed in 1958, 
was taken over by a similar organisation. It 
charges five-pence a mile first class at week- 
ends, when it runs its stock on four and a half 
miles of track, and business has been brisk, 
eked out by second-class passengers paying 
only fourpence-halfpenny a mile. A Govern- 
ment monopoly could not keep out of the 
red at three-halfpence a mile. 

The good members of these societies, who 
doubtless travel at privileged rates, are likely 
to be the backbone of the passenger traffic 
but why do they so cheerfully pay up? Is it 
love of the past and a disposition to preserve ? 
Is it dislike of over-crowded roads? Most 
likely it is pride of ownership. The railway 
is conspicuously theirs, not simply theirs by 
legislative quibble. They may even have a 
say of some sort in how it is to be run. The 
annual meetings of these societies may be 
vigorous cut-and-thrust affairs with no quar- 
ter asked for or given. 

But the big railway systems are ours too. 
Maybe if we could influence them more we 
should feel a pride of ownership and rush to 
their defence when next the fares go up. 
After all, cut-price railways mean cut-price 
comfort and convenience. 
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Letters to the Editor 


Mechanical Properties 


Str, With the object of having their opinions on 
the subject, I should be very grateful if I may 
put a certain question to your readers, which I 
have not succeeded in answering myself. May 
I explain very shortly? 

During the ten years prior to 1952 I wrote 
quite a lot in the technical and scientific press on 
mechanical properties, pointing out that they 
could be calculated from a true stress-strain 
curve of the material if it were supplied with a 
logarithmic formula connecting stress and strain; 
that at least is one short way of describing the 
nature of my work. I proved the possibility of 
this calculation in a sufficient number of cases 
to satisfy most people that my proposal to found 
upon the suggestion a new version of strength of 
materials ought, I believe, to have been taken 
seriously and aroused much interest. 

As examples of this work, I would draw atten- 
tion to two typical papers of mine, namely, 
“ Fracture: Its Energy Distribution and Specific 
Energy *”’ (ENGNG., vol. 157, 1944, p. 421), and 
“A New Version of Strength of Materials,” 
Metallurgia, January, 1952. Could your readers 
give me some idea why these suggestions accom- 
panied by quite sufficient proof of their feasi- 
bility should have aroused so little interest ? 

Having sown the seeds of a new idea it must 
be a matter of surprise, I think, that nothing at 
all has been done about it! Are we awaiting the 
arrival of a foreigner on the scene with the same 
idea? 

Yours faithfully, 
A. C. VIVIAN. 
High Orchard, 
Ralph Allen’s Drive, 
Bath. 
10 September, 1960. 


Satellite Payloads 


Sir, Your special article, which provided an 
excellent review of current thinking on communi- 
cations satellites (ENGNG., 9 Sept. °60, p. 340) 
raises interesting points on which I would like 
to comment. I refer, particularly, to the 
dilemma of which satellite to choose, and to the 
larger problem of Britain’s entry into space 
research. 

The question of the choice of a communica- 
tions satellite was discussed in terms of the 
passive and active types. The passive satellite, 
weighing as little as 25 to 50 lb, and hence requir- 
ing only a small launcher, may now be made 
far more efficient than the simple reflecting 
sphere, exemplified by Echo 1. Use of aniso- 
tropic reflectors, new techniques in extremely 
high-gain antennae and higher power trans- 
mitters, and inherently greater reliability and 
flexibility, may make this satellite system more 
attractive than the heavier active type. A 
communications satellite which decreases the 
need for large payloads in orbit, and conse- 
quently decreases the need for large boosters, is 
attractive. This is especially important for 
Britain where the availability of only a large and 
expensive satellite-launcher, Blue Streak, greatly 
restricts the scope of a space programme. 

The active type of satellite is exemplified in 
Britain by the system proposed by Hawker 
Siddeley, for use with Blue Streak. Its probable 
weight is about 700 Ib and it is this size of pay- 
load, necessitating the costly use of a large 
launcher, which poses the main problem in 
Britain’s proposed space programme. There is 
no doubt that a satellite research programme, 
requiring only small payloads, and hence small 
launchers, would greatly decrease the programme 
costs. It would, therefore, provide greater hope 
of a long-term programme, where we would have 
greater opportunity to determine the pros and 
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cons of conflicting satellite systems, such as in 
the communications field. It is instructive, 
then, to see how payloads might be reduced. 

The American Scout launcher provides a good 
example of how this can be done. It has been 
proposed that the Scout should launch a miniatur- 
ised active satellite, having voice and television 
capability and weighing only 150 Ib. If such a 
satellite had similar capability to that proposed 
for Blue Streak then the range of payload 
weights for passive and active communications 
satellites might be reduced from 25 to 700 Ib to 
only 25 to 150 lb. The launcher required for 
communications satellite operation would then 
change from the Blue Streak type to the Scout 
type and the programme costs would fall accord- 
ingly. Further application of the rocket and 
electronic miniaturisation techniques, currently 
exemplified by Scout, would result in even smaller 
satellite launchers and the prospect of an 
— low-cost system then becomes very 
real. 

It is in this new type of approach that space 
costs can be reduced, enabling Britain to look 
forward to a long-term space programme, within 
its restricted research budget. For competitive 
space research to flourish economy of operation 
is mandatory, and in view of the possibilities 
afforded by rocket and electronics miniaturisa- 
tion, I submit, Sir, that a second look at our 
satellite programme might be profitable. 

Yours faithfully, 
ANTHONY M. PEDUZZI. 
58 Maltravers Street, 
Arundel, 
Sussex. 
15 September, 1960. 


Feeding Men on the Moon 


Sir, Mr. G. V. E. Thompson’s article entitled 
“Hydroponics Will Feed Men on the Moon” 
(ENGNG., 26 Aug. °60, p. 294) appears to be in 
want of reality on a number of points. 

Firstly, the problem of developing a form of 
hydroponics for the cultivation of terrestrial 
plants in space is far greater than it seems to be. 
Plants have evolved to what they are in response 
to the slowly changing set of conditions on earth. 
The form of life and the nature of its habits, 
that took millions of years to emerge, cannot 
drastically be changed in ten years without 
severely damaging or destroying it. 

It follows that in all forms of space hydro- 
ponics the essential requirements would be the 
simulation of terrestrial conditions with all its 
implications and including the “normal” 
composition and pressure of the atmosphere, 
light and temperature variations, the constancy 
of earth’s gravity, and so on. The problem 
would, of course, increase manyfold if the process 
of cycling of matter were to be incorporated in 
such a project. 

Secondly, the necessity of resorting to hydro- 
ponics as a means of providing space explorers 
with food is open to question. The bulk of the 
plant body is made up of water and indigestible 
solids and even if scientifically, technically and 
financially it were possible to employ hydro- 
ponics in space vehicles, the relatively little food 
value vegetables contain in proportion to their 
bulk would hardly justify the immense effort it 
would entail. Astronauts should instead be 
trained to learn to feed and survive on highly 
concentrated and pure forms of essential sub- 
stances, such as sugar, fat, powdered meat, 
digestible protein, etc. (The Eskimos and the 
Masai in Kenya feed mainly on meat and fat). 
Vitamins, of course, should be supplied in pills. 

The waste water of the crew of the space ships 
could be collected and purified for recirculation. 
The purification could be effected by chemical 
means or distillation and should not constitute 
a major problem. Rockets are being made that 
will be capable of lifting loads of many tons, 
though an astronaut’s one year’s food supply in 
the concentrated form should not exceed one ton. 

Thirdly, one fails to see the purpose of estab- 
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lishing an agricultural civilisation on the moon, 
that lacks free oxygen and water. Its explora- 
tion may serve to satisfy man’s curiosity of new 
places, and the only material benefit he could 
derive from colonising the moon would be in the 
nature of minerals. But there is no shortage of 
these on the earth, which is, in any case, largely 
unexplored for its resources. 

It is food shortage that threatens the fast- 
growing populations and it is in this respect that 
the immense significance of soilless culture as a 
means of food production will be recognised. 
The moon is far from being a larder. 

Yours sincerely, 
S. DomBay. 
118 Sutherland Avenue, 
London, W9. 
18 September, 1960. 


What to Read 


Sir, Mr. C. W. Hanson’s analysis in his article 
“ Deciding What to Read to Keep Informed ”’ 
(ENGNG., 16 Sept. °60, p. 378) will have been 
tead with interest by people who have to provide 
technical information. However, in applying 
it to the case of a rather unusual “ individual 
engineer ”’ he has, I believe, produced conclusions 
which are not realistic, especially in the much 
more common case of the engineer with pressing 
responsibilities, working in an organisation at 
least large enough to permit some degree of 
specialisation. 

The basic difficulty is that most engineers 
have so many papers they must read that they 
cannot spend an hour a day reading for general 
information. Generally, such men could not 
be persuaded that it would be an economic use 
of their time to spend regularly a solid hour or so 
going through an abstracts journal, if it could 
possibly be done by someone else, and still less 
for a number of engineers in the same organisa- 
tion to take turns in doing so. I would heartily 
agree with them. 

A smaller, but significant, difficulty in an 
organisation of any size is the practical one of 
arranging for a number of people to see the same 
periodicals regularly without having to order 
great numbers of each. One often finds a 
circulation system which introduces great delays 
and occasionally loses copies altogether. 

It might therefore have been hoped that 
Mr. Hanson’s chief recommendation would 
have been that where at all possible the scanning 
of the literature should be delegated. Even the 
engineer on his own must benefit if he can send 
someone to a library every week to note, perhaps, 
all the titles in each of a dozen or two periodicals, 
any titles of possible relevance in several abstracts, 
and any likely new patents in the journal, and if 
several engineers can delegate their scanning to 
the same person there are further advantages 
from specialisation. 

_In many organisations a specialist, someone 
given this as just part of his job, or a qualified 
information man, according to circumstances, 
prepares a weekly guide to the literature. A 
copy, perhaps annotated individually, goes to 
each engineer. The scanning is thus done 
regularly, carefully, and probably skilfully. 
Each engineer is informed of more useful items to 
send for than he would have got from a limited 
individual scanning effort, and he can reduce his 
regular reading of key periodicals accordingly. 
I should think that two is a reasonable number. 
Indeed, if he has a reliable information man he 
can skip even these occasionally, so long as he 
spends ten minutes selecting items from the 
weekly guide. 

Yours faithfully, 
F. MACHON, 
Technical Information Engineer. 


Research Laboratories, 
D. Napier and Son, Limited, 
Acton, 
London, W3. 
19 September, 1960, 
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Exhibitions 
and Conferences 


Synthetic Rubber Symposium and Exhibition, Second 
International.—Tues., 11 Oct., to Thurs., 13 Oct., 
at Church House, Great Smith Street, London, 
SW1. Organised by Rubber and Plastics Age, 
Gaywood House, Great Peter Street, London, 


SWI. Tel. ABBey 7447. 

Institution of Production National Con- 
ference.—Wed., 12 Oct., to Fri., 14 Oct., in 
Brighton. Theme “Modern Trends in_ the 
Manipulation of Metals.” Institute offices: 
10 Chesterfield Street, London, W1. Tel. GROs- 
venor 5254. 

Non-Destructive Testing of Materials, Course on.— 
Sun., 16 Oct., to Sat., 29 Oct. Organised by the 
British Council. Fee £47. Apply to the director, 
Courses Department, 65 Davies Street, London, 
Wi. Tel. GROsvenor 8011. 

Planning and the Motor Vehicle: National Con- 
ference of the Town and Country Planning Associa- 
tion.—Tues. and Wed., 18 and 19 Oct., at Church 
House, Great Smith Street, London, SW1. Offices 
of the Association: 28 King Street, Covent Garden, 
London, WC2. Tel. TEMple Bar 5006. 

Instrumentation and Automation, International Con- 
gress and Exhibition (INTERKAMA).—Wed., 
19 Oct., to Wed., 26 Oct., at Diisseldorf. Organised 
by the Nordwestdeutsche Ausstellungs-Gesellschaft 
m.b.H. (NOWEA), 4 Ehrenhof, Diisseldorf. 

Chemical Effects of Nuclear Transformations, Sym- 
posium.—Mon., 24 Oct., to Thurs., 27 Oct., in 
Prague, Czechoslovakia. Organised by the 
International Atomic Energy Agency, Kaernt- 
nerring, Vienna 1, eeronagg 

Iron and Steel Engineers Grou p of the Iron -— 
Steel Institute, 41st Meeting.— rel lity 24 Oct., 
Thurs., 27 Oct., in Scunthorpe. Apply to oe 
secretary, the Iron and Steel Institute, 4 Grosvenor 
Gardens, London, SWI. Tel. SLOane 0061. 

Computer Applications Symposium.— Wed. and Thurs., 
26 and 27 Oct., at the Morrison Hotel, Chicago. 
Sponsored by the Armour Research Foundation 
of the Illinois Institute of Technology, 35 West 
33rd Street, Chicago 16, Illinois, USA. 

Federal Trust for Education and R , Course.— 
Thurs. and Fri., 27 and 28 Oct., at the Londoner 
Hotel, Welbeck Street, London, Wi. Theme: 
“The Progress of the Common Market and Its 
Effects on the United Kingdom.” Apply to the 
course secretary, Federal Trust for Education and 
Research, 10 Wyndham Place, London, WI. 
Tel PADdington 6670. 

t Ratios and Interfirm Comparison, 
Half-Day Conference.—Thurs., 3 Nov., at the 
Federation of British Industries, 21 Tothill Street, 
London, SW1. Commencing at 2.30 p.m. 
Organised by the Harrow and Wembley Producti- 
vity Association, in conjunction with the Centre 
for Interfirm Comparison. Apply to Mr. A.G. 
Sells, Industrial Engineering Department, Kodak 
Ltd., Harrow, Middlesex. Tel. Harrow 4380. 

Nickel-Chrome Plating, One-Day Symposium on 
Wed., 16 Nov., at the Royal Festival Hall, South 
Bank, London, SE1. Organised by the London 
Branch of the Institute of Metal F inishing. Apply 
id — S. W. Baier, 92 Cleveland Road, London, 

13. 

Power and Mechanical Engineering, 24th National 
Exposition (National Power Show).—Mon., 28 Nov., 
to Fri., 2 Dec., at the Coliseum, New York. 
Organised by the International Exposition Co., 
480 Lexington Avenue, New York 17, USA. 


Meetings and Papers 
British Institution of Radio Engineers 


LONDON 
“The Land Colour Theory with pee Reference to Its 
ovrM.. Wil to Colour Television.” sungaien § to be vs gee | 
iad wr ston Raadicinn’ Reape: pel S WC. Wed 
se ep treet, 
Hyg ang 
Building Centre 
LONDON 
Various technical , exhibited by Truscon Lid. Wed., 


28 Sept., 12.45 p.m. 


Combustion Association 
nail Engineering 
“Modern Fuels and Their Applica ion,” by D. C. Gunn, 
neers “Club, Albert “Square, 


Hee Bean Tues., 27 Sept. Engineer 
Institute of Information Scientists 
LONDON 
Dyson. | Smedenborg Hall, Barer Sircet, Blow G. Malcolm 
Swedenborg Barter Street, Bloomsbury Way, 
1. ” Wed., $ Oct., 6.15 p.m.* 
Institute of Marine Engineers and 
Institution of Naval Architects 
PORTSMO 


“‘ Modern Marine Applications of Refrigeration,” by Lieut, 





Events in Advance 


Commander M. B. F. Ranken. Southern Joint Branch. 
Portsmouth Technical College. Thurs., 29 Sept., 7.30 p.m. 


Institution of Electrical Engineers 
BIRMINGHAM 
Chairman’s Inaugural Address, by Brigadier F. Jones; and 
Annual General Meeting, at 6 = Conversazione, at 
7.30 p.m. South Midland Centre. rand Hotel, Birmingham. 


Mon., 3 Oct. 
Institution of Heating and Ventilating Engineers 


GLASGOW 
“ Heating and ~~ in pot ag Bm ——— or Hotel Blocks 


with Emphasis on tush Branch. Set Systems,” by 
C. F. Regenberg. Scottish Branc Scots Building Centre, 


425 Sauchiehall Street, Glasgow, C. , 27 Sept., 7 p.m. 
Institution of vate vain 


COLCHESTER 
Chairman’s Address, by P. H. Step , mr y Branch. 
Red Lion Hotel, Colchester. yhoo, 29 Sept., p.m. 
GLASGOW 


“ Jodrell Bank Radio Telescope,” by H. C. Husband. Scottish 
Branch. Royal ey of Science and Technology, Glasgow. 


urs., 


THURSO 
“ Jodrell Bank Radio Telescope,” by H. C. Husband. Scottish 
Branch. Pentland Hotel, Thurso. Tues., 27 Sept., 7.30 p.m. 


Institution of Plant Engineers 


BIRMINGHAM 


* Metal wrong by N. Tinwell. Birmi ~ a Branch. 
is ped Hotel, Temple Street, Birmingham. Sept., 
CARDIFF 


* Electric Welding Applications for Plant Maintenance and 
General Fabrication,” by C. V. Lewis. South Wales Branch. 
South Wales Institute of Engineers, Park Place, Cardiff. 
Tues., 27 Sept., 7.30 p.m. 

LEEDS 
“* Fuel Economy and Productivity,” by K. Higginson. West 
wd East Yorkshire Branch. Houldsworth School of Applied 
nce, The University, Leeds. Mon., 26 Sept., 7.30 p.m. 
SHEFFIELD 
“ Maintenance Problems in a Nuclear Power Station,” b 
J. R. Treharne. Sheffield Branch. Grand Hotel, Sheffield. 
Tues., 27 Sept., 7.30 p.m. 


Institution of Structural Engineers 

BELFAST 

Chairman’s Inaugural Address, by W. A. Plester. Northern 

Ireland Branch. Civil Engineering ment, David Keir 

Building, Queen’s University, Belfast. Tues., 4 Oct., 6.30 p.m. 

lorced Concrete Association 

MANCHESTER 

“Reinforced Concrete as a Material for Nuclear Reactor 

Containment,” by T. Waters. orth Western Branch, 

College of Technology, Sackville Street, Manchester. Mon., 

3 Oct., 6.45 p.m. 


Society of Chemical Industry 
BRISTOL 


“The Extraction of Metals and the Shenietey of Metals,” 
by Professor F. D. Richardson. Fourth Robert Horne 
Memorial Lecture. Chemist: ts University of 
Bristol, Woodland Road, Bristol 8. Thurs., 29 Sept., 6.30 p.m. 
Society of Instrument Technology 
LONDON 
“Gas Sampling for Automatic Combustion Nae by 
R. Hardy; and “ Smoke Density Measurement,” by G. 
Laycock. Manson House, 26 Portland Place, London, wi. 


“ Looking at Control Systems with an Analogue ey 
by S. W. J. Wallis. Bristol Section. Department M4 bg, 
University of Bristol, The Royal Fort, Bristol 8 — 
27 Sept., 7.30 p.m. 

CARDIFF 

“ Instrument ee and Maintenance Cos*s,”" by S. W. J. 

Wallis. South Wales Section. Weish Ben of Advanced 


oo gl Cardiff. Wed., 28 Sept., 6.4 
GLAS 


“ Control Equipment for Ship Stabilisers,” by J. Bell. Scottish 
Section. Scottish Building Centre, 425 Sauchiehall Street, 
Glasgow, C2. Fri., 30 Sept., 7. 15 p.m. 


WIRRAL 
“ Automatic Titrimetry,” by D. A. Patient. Chester Section. 


Administration Building, Associated Ethyl Co., Litd., Oil 
Sites Road, Ellesmere Port, Wirral. Thurs., 29 Sept., 7 p. 
Television Society 


LONDON 
“A Novel Approach to Colour Television,” by A. F. H. 
Thomson. inemat ph Exhibitors’ Association, 164 
Shaftesbury Avenue, WC2. Fri., 30 Sept., 7 p 


ne eas ot OO 

each institution are given yr at a in the 
Sccleniaon town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


British Institution of Radio Engineers, 9 Bedford Square, 

ndon, WC1. gene 8 a 
— Centre, 26 Store Street, London, WCl. (MUSeum 
bustion Engineering Association, 70 Jermyn Street, St. 
James's, London, SWi. (WHitehall 5536) 
ion Same: fevy & to Mr. J. Farradane, 


Building, 76 Mark 
EC3. (ROYal 8493) 


Institution of Electrical voy Place, Victoria Embank- 
ment, wc2., Went Garden 1871) 

Institution of ~ vi 49 Cadogan 
Square, London, (SLOane 3158) 

in chion of Sockunioni 1 Birdcage Walk, St. James's 


Park, Swi. 7476) 
tastenion of Pas gman 2 Grosvenor Gardens, London, 
jacbaden’ at tee aca Engineers, 11 Upper Belgrave Street, 
1 
London, SW1. (SLOane 71 
Reinforced Concrete prin 4 94-98 Petty France, London, 
SWI. (ABBey 4504) 


Institution of Naval Architects, 10 Upper Belgrave Street, 


a LOane 
of Chemical Industry, 14 Square, London, SWI. 
20 Queen Anne Street, 


SE via 3681) 
4 ow (LANgham 4251 
jety, 1 A London, WC2. 
UTEMole Der 3330) Shaftesbury Avenue, 








New Plant and Equipment 


STROBOSCOPE 


Slow Motion 
Drive 


A power drive for slow motion viewing 
is one of the features of a new strobo- 
scope, the type 1206A. 

The frequency range that can be 
covered is from 10 to 500 c/s in four 
ranges, the last giving full coverage. A 
motor driven continuously variable 
phase shifter is used to provide the slow 
motion viewing, by introducing a con- 
stant frequency difference of from 
4 to 2 c/s. This facility is of particular 
value in vibration tests where it is neces- 
sary to observe in detail the individual 
resonances which may arise over a wide 
band of frequencies. The equipment 
is suitable for making the ** Resonance 
Search ” vibration test. 

For applications up to 250 c/s a high 
intensity point source lamp unit is 
available. Where the slow motion 
facility is not required, the power unit 
and lamp are available without the 
oscillator. An external oscillator, having 
an approximately sinusoidal wave form 
and providing a signal between 3 and 10 
volts, is required to trigger the flash tube. 


AIR 
COMPRESSOR 


With Intercooler 


HORTLY to be manufactured in this 
country is the Clark range of air 
compressors. 

The Isotemp compressors are centri- 
fugal machines with integral air inter- 
coolers. Six frame sizes make up the 
range with outputs from 5,000 to 38,000 
cu. ft per minute at pressures up to 110 Ib 
per sq. in. The corresponding range of 
horsepowers is from 1,000 to 8,000. 

One claim for the machines is the 
small floor space that they require. 
The single case is split horizontally along 
the centre line and all pipe connections 
are located in the lower half so that they 
are not disturbed during inspections. 
The rotors are mounted on a single shaft 
which runs in integral bearings with 
labyrinth seals. End thrust is obviated 
by mounting pairs of impellers back to 
back. 

The illustration shows a four stage 
model with three intercoolers. These 
are composed of fin and tube bundles. 
Moisture separators are included on the 
second and third coolers, the principle of 


FLOW 
TEST RIG 


For Fuel Systems 


HE test rig illustrated (with the 
covers removed) is designed for 
checking fuel flows primarily in aircraft. 
The flow capacity is from 60 to 600 
galions per hour and the delivery pressure 
is adjustable from 2 to 25 Ib per sq. in. 
Gauges indicate the pressure drop in the 
system or the applied pressure when 
testing valves and components. There 
is an air leak indicator giving visual 
indication of the presence of a leak and 
also recording on a glass tube its magni- 
tude. A _ methyl-bromide fire extin- 
guisher system is installed in the casing 
of the instrument. 

The instrument conforms to all the 
requirements of specification AD 144 
and has been certified for Buxton 
Group II gases. In use it is placed 
beside, and at the same level as, the 
engine pump, and the outlet from the 
pump connected to the inlet of the rig 
which is provided with a Ijin female 
union. The outlet of the rig is then 
connected back into the aircraft tank. 
The rig pump motor is rated for 440V 


Xenon tubes give a white light and 
have a life of at least 100 hours. The 
flash duration is from 15 to 40 micro- 
seconds. The equipment is intended to 
run from a 200-250 volts 50 to 60 cycles 
supply. The oscillator and power units 
both measure 19 in by 13 in by 11} in, 
and weigh 45 and 46lb respectively. 
The lamp unit measures 104 in by 84 in 
by 12 in and weighs 16 lb approximately. 
The point source lamp unit measures 
74in by 10in by 12}3in and weighs 
741b. It can be used with a reflector 
and lens system to light objects at a 
distance. Dawe Instruments Limited, 
99-101 Uxbridge Road, Ealing, London, 
WS. 


operation giving positive removal of the 
moisture as the air is turned for the next 
stage. The system is claimed to have 
all the advantages of centrifugal separa- 
tion, yet in a small space. Water 
requirements for the coolers are low— 
about 24 gallons per minute for each 
100 cu ft. of air per minute with a tem- 
perature rise of 25° F. The coolers are 
supported on rails and can easily be with- 
drawn for inspection. G. and J. Weir 
Limited, Cathcart, Glasgow. 


3 phase 50 cycles supply. Overall dimen- 
sions are 3 ft 4in by 1 ft 10in by 4ft 
high. Exactor Limited, Exactor Works, 
Church Way, Edgware, Middlesex. 





23 September 1960 ENGINEERING 


HORIZONTAL 
BORER 


2 Ton Workpieces 


Workrieces up to 2 tons in weight 
can be handled by the TOS 
WH80 horizontal boring machine. 

A work surface up to 1,000 mm by 
710 mm can be machined on four sides 
in one setting. The rotary table is 
accurately locked at 90° intervals. The 
machine bed is 1,480mm broad to 
support the work even in extreme posi- 
tions. All machine movements are con- 
trolled by levers from the same post, and 
fine adjustment is by hand wheel. 
Settings can be read to 0-01 mm on 
optical screens. 

Setting of the cross slide for drilling 
holes on opposite sides of the workpiece 
is made easy by the measuring system 
employed. Vertical coordinates are set 
by the optical device on the spindle stock. 
There is an electric iimit switch that 
enables depth drilling to be preselected 
to an accuracy of 0-5 mm. 

The diameter of the spindle is 80 mm 
and the travel 560 mm. The vertical 
headstock on the column has a move- 
ment of 710 mm and the cross travel of 


ELECTRIC 
FURNACE 


Stress Relieving 


Ltaims for a “Top Hat” electric 

furnace are that the fuel costs are 

low ana the design allows simplified 
loading. 

The base on which the articles stand 
is made of prefabricated channel and 
steel plates, insulated with firebricks 
through which electric heating elements 
are inserted. The upper, top-hat, por- 
tion has steel plate sides and is lined with 
insulation material attached by heat 
resisting rods and hooks. Sides and 
roof are fitted with heating elements. 
The roof can be constructed either as a 
flat top or as an arch. 

The heating elements are heavy gauge 
alloy with porcelain tubes passed 
through the coils for added stability 
when very high temperatures are used. 
Heat control can be by transducers or 
saturable reactors, a non-electric infin- 
itely variable control which may be set 
to a programme by a time-temperature 
controller. A  galvanometer at the 
control panel feeds a small direct current 
to the transductor according to the pre- 


DRILL 
STAND 


Magnetic Fixing 


Now on the market is a magnetic drill 

stand; it is made in several sizes, 
the largest of which will hold drills of 
up to 14 in capacity. 

The Magcodrill comprises basically a 
magnet and drill holder, the latter being 
able to take any type of drill—air, 
electric, or high frequency. The stand 
is placed approximately in position and 
plugged in to the electrical supply with 
the field control set at the minimum. 
This field will hold the stand lightly but 
will allow movement for final position- 
ing. When the drill has been centred, 
the control is turned to “* full,”’ clamping 
the stand firmly in place. 

The stand can be used in the horizontal 
or vertical position, or overhead if 
necessary. A safety chain is provided 
for use in the latter case. A worm and 
wheel is used to advance the drill into the 
work. 

Models are made for any voltage and 
for alternating and direct current supplies. 
On certain models a facility for a 1 in 
change of radius through an angle of 


the table is 1,000 mm. The longitudinal 
travel is also 1,000mm. There are 26 
rates of feed from 0:02 to 6-3 mm per 
revolution tand 21 spindle speeds from 
18 to 1,800 r.p.m. The working surface 
of the table is 800 mm by 890 mm and 
the maximum load that can be carried 
on it is 2,000 kg. 

Both spindle speeds and feed rates can 
be preselected while the machine is run- 
ning and engaged when required. The 
automatic feed is controlled by a hand 
lever. Movements of the spindle stock 
and table slide can be engaged simultane- 
ously so that oblique surfaces can be 
milled. Strojexport, 4 Upper Belgrave 
Street, London, SW1. 


determined programme curve. Control 
is to fine limits. The range of sizes in 
which the furnaces are made is from 
15 cu. ft up to 2,600 cu. ft. Larger sizes 
can be supplied and in general the fur- 
naces are custom built. Shelley Electric 
Furnaces Limited, Longton, Stoke-on- 
Trent, Staffordshire. 


350° is available. The one illustrated is 
the MD2 which has a capacity for drilling 
up to ?in diameter. Magco Limited, 
Lake Works, Porchester, Hampshire. 
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ENGINEERING 


FLOW 
METER 


Ring Balance Type 


TH range of ring balance flow meters 
made by the Hagan Company is now 
available in this country. 

The ring assemblies on these meters 
are interchangeable to provide full scale 
ranges of from 0-Sin water gauge to 
560 in w.g. differential, and for static 
pressures of from 5lib per sq. in to 
6,000 Ib per sq. in. Facilities exist for 
adjustment of any one ring over a 3 to 1 
differential range and the meters can be 
fitted with pneumatic or electric trans- 
mission as required by the indicator or 
recorder. 

The differential pressure produced at 
the measuring point in the main flow is 
brought to the toroidal ring of the meter 
by flexible S tubes. A feature of these 
tubes is that their configuration and 
metal-to-metal fittings provide safe and 
completely flexible connectors which 
preserve the meter’s high inherent 
sensitivity throughout the range. The 
system also allows the meter to be cali- 
brated under operating static pressures 
without disconnecting any pipework. 


GEAR 
HOBBER 


200 mm capacity 


A GEAR hobber of 200mm capacity 

fitted with programme control has 
been produced by the Czechoslavokian 
firm TOS. 

Spur, helical, and worm gears can all 
be cut on the OFP1 machine provided 
their diameter does not exceed 200 mm 
and their module 4. A stop system is 
used for the sequence programming 
which covers speeds, feeds and the 
number of passes made. Rough cutting, 
finish cutting, climb hobbing and con- 
ventional hobbing are all included. 

The hob rotates at speeds from 63 to 
400 r.p.m. with feeds from 0-4 to 100 mm 
per minute. The feeds of the clamping 
table are infinitely variable from 0:62 to 
200 mm per minute. Hydraulic opera- 
tion is used. The tool speed is changed 
in steps in geometrical progression. 

Uniform wear of the hob is obtained 
by a shifting hob slide. The number of 
axial shiftings of the hob in steps is 
determined by the module tooth number 
and pitch, as well as the pressure angle 
and length of hob. The shifts take place 


REEL 
FEEDER 


Electronic Control 


A’ electronic controller for a_ reel 
feed unit allows for intermittent or 
variable rates of take-off. 

The Reelomat is designed for feeding 
continuous paper forms to a processing 
machine. The reel is supported on a 
frame and the web is threaded over a 
jockey bar at the bottom and thence into 
the processing machine mounted on the 
top of the frame. The jockey bar is 
mounted on a yoke, the position of 
which determines the speed of the drive 
motor. The drive is of the peripheral 
belt type, the belts resting on the surface 
of the reel under the weight of the drive 
unit which is hinged on a bar above the 
reel. 

As the web is drawn into the pro- 
cessing machine, the jockey bar is raised 
causing the feed motor to come into 
action, move the paper forward and 
relieve the tension so that the bar returns 
to its starting position. Plug braking on 
the motor prevents overrun of the reel, 
and tension in the web is kept at a 
uniform low value. The unit will take 


23 September 1960 





Other features incorporated in the 
meters include pressure and temperature 
compensating devices; up to two flow 
measuring elements and four recording 
pens in one meter; the integrator is 
easily checked and readings taken without 
Opening the case; no mechanism is in 
contact with the fluid; and calibration is 
independent of the density and quantity 
of the sealing liquid. Hagan Controls 
Limited, 14 Grosvenor Place, London, 
Swi. 





automatically after the predetermined 
number of blanks has been cut. When 
all steps have been made the hob returns 
to its original position, and the action is 
repeated. Alternatively a _ signal is 
given to sharpen the hob. Chips 
are washed away by the coolant and 
when cutting is complete the direction is 
changed to wash the chips into one or 
other of two reservoirs from which they 
can be cleared alternately. Strojexport, 
6 Upper Belgrave Street, London, SWI. 





reels up to 194in diameter and up to 
20 in wide. The feed rate is from zero 
to 194in per second. A. J. Catlin 
Limited, Jasper Road, London, SE19. 
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New Plant and Equipment 


FUEL FILTER 


Particles Less 
Than 2 Microns 


Partictes of less than 2 microns can 

be removed from fuel oil by a new 
filter that is fitted with an impregnated 
paper element. 

With a test fuel contaminated to pro- 
vide 92 per cent of particles of less than 
2 microns, the filtration efficiency is 
98 per cent. The resin impregnated 
paper is also water repellent and there- 
fore water is also filtered from the fuel. 
The use of high density paper makes it 
possible to use a large quantity in a 
small space and thus obtain the max- 
imum filtration area in a conventional 
size. Element life is long. 

The filter consists of a diecast alu- 
minium body with a pressed steel cover 
held by two bolts. The fuel enters the 
housing through a boss at one side and 
then passes through the element. Clean 
fuel collects in the centre of the element 
and flows through the duct at the top to 
the outlet. An extension of the duct 
creates a compartment where a con- 
siderable amount of air can collect 
without danger of it entering the pump. 


VERTICAL 
LATHE 


Punched Card Control 


Tt MAS semi-automatic vertical lathe 

type SPK63 is intended for turning 
complex shapes using programme con- 
trol. 

The machine has a capacity for turning 
work up to 630mm diameter and 
250mm long. It is equipped with two 
copying and one recessing carriage. The 
slide of the left hand carriage has a stroke 
of 670mm and a copying stroke of 
315mm in the vertical position. The 
left hand carriage has a vertical slide 
movement of 420mm and _ horizontal 
adjustment of 100 mm. The cross stroke 
of the slide is 390mm. The recessing 
carriage has a vertical and horizontal 
stroke of 260 mm. 

The spindle is driven by two motors 
through planetary gearing, a hydraulic- 
ally operated friction clutch and reduc- 
tion gear. Sixteen speeds are obtainable 
with 8 automatically changed steps. 
The standard range is from 22:4 r.p.m. 
to 710 r.p.m. and the low range is from 
14 r.p.m. to 450 r.p.m. Feeds range 
from 7-1 to 1,000 mm per minute with 


MOBILE 
TOWER 


Self-Erecting 


Wi a working platform height of 
81 ft, a mobile tower will retract 
to a travelling height of 11 ft 3 in. 

The tower consists of five telescopic 
sections mounted on an_ electrically 
powered crawler chassis. For travelling, 
the sections are retracted and then swung 
down by twin double acting rams to lie 
horizontal on a subframe pivoted on the 
chassis. 

After levelling by jacks, the four 
stabilising legs are extended by small 
hydraulic rams, positioned and then set 
firmly by another double acting ram to 
embed the spiked feet in the ground. 
The sections of the tower are then 
extended by a pushbutton control on the 
platform which brings into action a 
double acting ram with a 14 ft stroke. 
This is attached directly to the first two 
sections only and movement is imparted 
to the others by a system of ropes and 
pulleys. Track pressure with a working 
load of 660 lb on the platform is 1-4 1b 
per sq. in. F. Taylor and Sons (Man- 
chester) Limited, Salford, Manchester. 





The nominal flow rate for the filter is 
5 gallons per hour. 

Changing of the element has been 
made as easy as possible by eliminating 
all seals, springs and other misplaceable 
items. The cover is removed and the 
element drawn out. The new element 
which contains the protective passage for 
the clean fuel forms its own seals and can 
be inserted without entry of dirt. Simms 
Motor and Electronics Corporation, Oak 
Lane, East Finchley, London, N2. 





an automatically changed ratio of 10 
to 1. Operation is hydraulic and pro- 
gramme selection is made by master 
punched cards on to position pins on 
the selector cylinders for each carriage. 
As many as 36 operations can be set up 
at one time. Strojexport, 6 Upper 
Belgrave Street, London, SW1. 
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industrial Man Through a Dramatic Lens 


The camera of Walter Nurn- 
berg, dedicated industrial 
photographer, illuminates not 
just the industrial scene but 
the whole pattern of man in 
the world of industry. 


NEW peak in the eventful career of Walter 

Nurnberg, doyen of British industrial 
photographers, is reached with the selection of 
his distinctive work to appear in the Cologne 
Photokina, the International trade fair of the 
camera world. 

Photokina opens on 24 September, extending 
into October. Among group stands, to which 
a number of photographers have been invited to 
contribute, and the stands of other internationally 
known camermen, Nurnberg has been given an 
area of generous scope for his 50-picture display 
on the theme “ Men and Machines.” 

His personal history is important. Born in 
Berlin in 1907 he first followed the family 
profession and worked as a banker and as a 
member of the Berlin Stock Exchange. After 


another fails to communicate anything of value. 

Travelling around great British industrial 
groups, or conducting assignments at little local 
works, Nurnberg has gained considerably more 
than a nodding acquaintance with the shop 
floor, with the research laboratory, and with the 
front office. He has detected that one of the 
significant changes from the world of a century 
ago is in the loss of the family’s close contact 
with the working life of its head. 

When the blacksmith’s forge was alongside his 
home and the miner came straight home, with 
the pit dust still to be scrubbed off him, men-at- 
work and men-at-home were not so widely 
separated as is now more than common. Pit- 
head baths and like developments are obvious 
improvements, but the degree of separation 
between a semi-detached house in Chingford 
and the Ford production lines at Dagenham is 
almost total and by no means a good thing. 

And this is where Nurnberg believes that 
photography can, and does, play an important— 
linking—role. 

Public relations faces in two directions. 
Outwards towards the world and the customer; 










(Left) Skill and reliability 
in a Consett steelworker. 
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six years in finance he began to study photo- 
graphy at the Reimann Art School in Berlin. 
It was at this period that he came under the 
influence of the work of the great German 
photographer Albert Renger-Patzsch. Sub- 
sequently Nurnberg has moved sharply away 
from the classical approach of Renger-Patzsch. 

As did so many others, Nurnberg left Berlin 
in 1934 and set out in the Britain of the mid- 
thirties to become an industrial photographer. 
A naturalised British subject, he spent the war 
years with the Army. 

As with painters, so with photographers. 
It by no means follows that the finest executants 
can understandably explain what they are trying 
to do, or why one picture is instantly a success, 
another only slowly reveals itself, or still 


(Right) Architectural 
effects among David 
Brown gears. 


inwards towards the men who make up the 
particular concern. The really well produced 
house journal, with photographs that are some- 
thing more than a record of the summer outing, 
has a place that could be of profound importance. 
The amateurish shot inside or outside the works 
is not going to establish any improved relations 
or understanding. But the relationship between a 
worker and his machine, or the complex of 
tensions and the exchange of ideas between a team 
of engineers struggling with a problem, these 
things, caught in picture, communicate the life 
that goes on behind the impersonal wire gate. 
Through well illustrated company reports, by 
informative and carefully prepared photographs 
in their advertising, many companies of all sizes 
are endeavouring to tell the public what they do. 


At no time in the history of the United King- 
dom’s industry has so much effort and money 
been put into putting across to the people, who, 
after all, are the customers, what goes on in 
industry, what the equipment and the factories 
look like, what other people than the chairman 
look like too. 

In all of this Nurnberg plays an important 
part. As reflection on his eight years of cover 
picture contributions to ENGINEERING may 
recall, it is his especial gift to bring out the 
controlled caution in the face of the girl taking a 
sample of heavy water for analysis in the indus- 
trial chemistry group at Harwell, to catch the 
relaxed confidence and poise of a skilled hand 
engaged in casing a high quality watch. 

Nurnberg does not believe that machines need 
dwarf people, nor be allowed to run their lives, 
Repeatedly his pictures show the skilled man 
in control, following a pattern, milling under 
exacting conditions, moving the fuel elements 
in PLuto at Harwell. When a standard work 
comes to be written on ergonomics, the relation- 
ship between a man and his machine and working 
conditions, then it could well be illustrated by a 
selection from the works of Nurnberg. 

For Men and Machines at the Photokina, 
Nurnberg has chosen a series of panel headings. 
They give their own indication of his thinking. 
Among them are: Man in Perspective, The Old 
Crafts, The New Alchemy, The Skilled Eye, The 
Industrial Drama, and The Soul of Industry. 

The 49 photographs of the Men and Machines 





display (one of them appears twice over) are not 
individually captioned. In this case there is no 
need for it. There are moments, when an 
observant man is watching another man at work, 
when the observation of some third party would 
be almost certainly unwelcome. 

So it is with the best of Nurnberg. 

It is not possible to draw Nurnberg into 
committing himself to views on the way photo- 
graphy, serving industry, may develop. Tactfully 
there is a suggestion that there are many who 
have yet to catch up with the practices of the 
most enlightened firms. And that those who 
budget in tens of thousands for half page adver- 
tisements here and full pages there are not wise 
when they throw the effect away by using some 
ill-considered and worse executed picture. 
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AND NOW-REDUCED PRICES! 
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So many operators are specifying Rolls-Royce Diesels 


for a very wide range of equipment that increased | ROLLS-ROYCE 


production has made it possible to offer these engines | D 1 roa = ] P= 
at increasingly competitive prices. 
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ROLLS-ROYCE LIMITED —OIL ENGINE DIVISION - SHREWSBURY, ENGLAND - MONTREAL, CANADA - SYDNEY, AUSTRALIA 


ROLLS-ROYCE — AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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PRESSURE 
VESSELS 


Then you will associate Jenkins of 

Rotherham with good welding. 

But what of Jenkins’ capacity? And the 
co-ordination of modern fabrication techniques 

that quicken delivery? And inspection methods for 
quality control? Jenkins’ service covers all your 
requirements and additionally provides enthusiasm 
for new, complicated projects. Consult us and see. . . 


NKINS of Rotherham 


Welded fabrication and fusion-welded pressure 
vessels to the requirements of Lloyd’s Class 1, A.S.M.E., 
A.O.T.C. codes and similar specifications. 


WELDED PRESSURE VESSELS IN STAINLESS STEEL, MONEL, TITANIUM, HEAVY ALUMINIUM AND MILD STEEI 


ROBERT JENKINS & CO. LIMITED, ROTHERHAM 
Telephone : 4201-6 (6 lines) 


THE SIGN OF 
GOOD WELDING 




















Factories Act Sections on 
First Aid and Cleanliness 


MPORTANT sections of the Factories 
Act, 1959, on cleanliness and first 
aid are the subject of a recent Order 
made by Mr. John Hare, the Minister 
of Labour. The section on cleanliness 
will come into force on 1 January next 
year and the first aid provision on the 
following 1 July. 

Section 1 (Cleanliness) amends the 
1937 Act and allows the Minister to 
prescribe materials other than oil paint 
for decoration of certain parts of fac- 
tories. With it goes the power to require 
that these parts shall be repainted more 
frequently than once in every seven 
years. 

Section 19 (First Aid) defines stan- 
dards of training for those in charge of 
first aid boxes in factories employing 
more than 50 workers. 

From next July those with first aid 
responsibilities will have to be registered 
nurses, enrolled assistant nurses or 
people holding a certificate of first aid 
issued not more than three years earlier 
by one of the training organisations. 
These are the British Red Cross Society, 
the St. John Ambulance Association 
and the St. Andrew’s Ambulance 
Association. It is provided that the 
Chief Inspector of Factories may 
approve other training organisations 
with comparable standards. 

The names and qualifications and 
date of the last approval of the evidence 
of their training of those responsible 
must be kept with the register main- 
tained by the works under the Factories 
Acts. 

There is a period of grace until 
December, 1962, in which anyone who 
held a certificate in first aid from a 
training organisation issued in the ten 
years before the date of the Order 
(13 September, 1960) will be accepted 
as properly trained, 


A Lamp 
to Save a Life 


As the September nights close in it is 
worth recalling that although the road 
casualty statistics of the crowded 
summer are given great publicity, the 
less well known death roll in October, 
November and December is much 
longer—in 1959 longer by 500 deaths. 

The biggest single reason is the longer 
period of darkness. The Road Re- 
search Laboratory has shown that both 
in number and severity street accidents 
at night can be reduced to the day-time 
level by bringing the lighting up to a 
high enough degree. 

Since it has also been calculated that 
the estimated national cost of the extra 
lighting needed would be no more 
than the costs of the accidents averted, 
there would be a clear gain in lives 
saved and injuries avoided. 

Despite the simplicity of this argument 
many local authorities persist in switch- 
ing their street lights off after 11 p.m., 
midnight, or one in the morning. Now 
the Electrical Development Association, 
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a bore but are important for self 
preservation. 


in an excellent booklet, Street Lighting; 
The Changing Scene, has set out the 
comparatively small extra cost that all- 
night-lighting would involve for those 
boroughs who decide to follow the exist- 
ing practice of four out of five of the 
London metropolitan boroughs. 

The table (costs for one lamp stan- 
dard) shows how small is the economy 
of part-night lighting, particularly when 
it is borne in mind that street lighting 
in Britain costs an average of only 
7s 2d per head each year. 





























All night | Half night 
operation | operation 
4,000 hrs | 2,000 hrs 
Fixed costs, capital, 
interest, mantenance £5 £5 
Electricity and lamp 
replacement .. woh £2 Ie £1 15s 
Total £8 10s £6 15s 
Cost per 1,000 hrs o! 
lighting ok ..| £2 2s 6d | £3 7s 6d 
Extra cost for each 
1,000 hrs additional 
lighting to dawn 17s 6d 
Safety at Work 
—Some New Risks 





Collisions between the jibs of cranes in 
use on building sites, and imported 
machinery whose designers have, under- 
standably, not been in consultation with 
the Factory Inspectorate are two risks 
to safety referred to by Mr. T. W. 
McCullough, the Chief Inspector of 
Factories, in his annual report for 1959. 

The total of accidents during the 
year increased from 167,697 to 174,071 
but the deaths fell from 665 to 598, 
which may be a reflection of a de- 
creasing number of severe accidents in 
industry. The number of deaths was 
the lowest recorded this century but 
the total of accidents reverses the 
tendency of the three previous years in 
which the number had fallen. 

Given the increasing level of pro- 
duction and the increased number of 
those at work the fact that the number 
of accidents did not rise further suggests 
that the efforts being made to create a 
more general safety consciousness 
through talks, films and house maga- 
zines must have had some effect. 


More Youths Hurt 


The Chief Inspector points to a 
disturbing factor, the increase from 
9,838 to 11,001 in the number of young 
people injured. There was no rise in 
the number of young people employed 
sufficient to account for this but with 
the greater numbers of young people 
about to leave school and enter employ- 
ment there is obviously a need for 
some extra effort to prevent this ten- 
dency becoming more pronounced. 

Safety training for new entrants must 
be intensified, says the Chief Inspector, 
not only in industry but in secondary 
schools, technical schools and colleges. 
The first year at work is the danger 
point, this is the period when the new 
worker has not had the experience of 
seeing a colleague maimed by an 
incautious movement and also the time 
when the young worker does not readily 
see that safety precautions are not just 


Works of engineering construction 





reported 2,875 accidents, against 2,329 
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in 1958, although the number of deaths 
fell from 51 to 48. In this section 
there were 229 accidents with lifting 
appliances, and seven of these were 
fatal. 

More accidents were reported from 
building operations than in any year 
since the war—15,410. Again the 
number of fatal accidents, 169,. was 
down on the previous year and less 
than the ten-year average of 188. 
Falls at building operations accounted 
for 35 per cent of the casualties and 
66 per cent of the deaths. Lifting 
apparatus accidents in the building 
section accounted for 443 reports, 
14 of them involving deaths. 


Safer Electricity ? 
"For the past ten years the accident 
figure connected with electrical equip- 
ment has fluctuated around 734. Last 
year the total was 738 with 34 deaths 
(38 deaths the previous year). Since 
the industrial use of electricity has 
expanded enormously during this period 
there is a reflection here of the improve- 
ments made in design and in standards. 
Less optimistic a picture is the par- 
ticularly high rate of deaths due to 
contact with overhead electrical trans- 
mission and distribution lines. These 
caused ten out of the 34 deaths. 
Machinery makers are more fre- 
quently consulting the Inspectorate than 
in the past and this must tend towards 
the more general use of shields and 
other guards. While this is particularly 
true of the printing industry, where 
automatic feed-in is saving dangerous 
exposure of operatives’ hands, it is also 
true of the same industry that much 
equipment is being brought in from 
abroad. The Chief Inspector suggests 
that as such machines are usually 
installed before they come to the 
authority’s notice the foreign manu- 
facturers’ agents should take a hand. 
Mr. McCullough would like the agents 
to point out to the manufacturers the 
importance of providing adequate fen- 
cing. The agents should also recognise 
the value of consulting the Inspectorate 
in order to reduce flaws at the design 
stage. 





Crane Collisions 


A familiar sight in the urban scene 
is the giant crane towering above the 
swiftly rising office or flat block. 
Almost as familiar is the sight of two 
such cranes, and there have been 
collisions. The report recognised that 
such collisions have not yet been 
serious but there is an obvious risk 
here. Several firms are investigating 
methods of keeping horizontal jibs at 
levels where they may pass over and 
under each other. This would not 
avoid the risk of fouling the crane ropes 
but the much greater hazard of jib- 
collision would be minimised. 


Who Works Where? 





Curiously, in a period of expansion, 
the number of factories registered has 
declined, from 223,085 to 222,117. 
This change has occurred very largely in 
one sector. The number without 
mechanical power has dropped from 
13,289 to 12,408. 

Although only four factories in a 
thousand employ more than 1,000 
people, a quarter of all registered 
workers were in factories of this size. 
The executive who recently expressed 
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in “a scruffy little place” are often 
happier than in a big, modern plant 
may well reflect on the fact that while 
factories employing less than ten people 
account for two-thirds of the total work- 
places they employ only a thirteenth 
of all factory workers. 


Pro Charter 
for Industrial Relations 


One of the most important contribu- 
tions since the war to the world of 
industrial relations has come from the 
National Union of Manufacturers. 

The NUM’s proposed Charter of 
Industrial Relations is the result of 
five months of hard work in which a 
sub-committee has drawn on its own 
direct experiences and has met trade 
union leaders, other employers and men 
working on the shop floor. 

The sub-committee has been led by 
Sir William Robson-Brown, the Con- 
servative M.P. who last March tabled, 
with some of his colleagues, a Commons 
resolution on the subject of labour- 
management affairs. That (undebated) 
motion put forward a number of ideas 
including one that some local disputes 
should be handled by neutral commit- 
tees, a practice which already has 
parallels in the steel industry. 

It is known that among empioyers, 
more and more faced with the necessity 
of meeting foreign competition by 
getting the last possible fraction of 
production from their works without 
raising unit costs, there has been 
serious concern at a number of develop- 
ments in the labour field. One of the 
most prominent has been the disruption 
of delivery dates and overseas confi- 
dence by unofficial strikes. Ata deeper 
level some employers are concerned at 
the gap between the men on the floor, 
sometimes easily led, and the higher 
leadership of the unions which in many 
cases subscribes to the same targets of 
productivity and export drive as the 
employers. 

Nothing of substance has yet come 
from the Conservative Party’s election 
pledge to sit down and look at labour- 








the view that ten men working together 


relations with those concerned. One 
way or another a new climate, and posi- 
tive effects, may well flow from yester- 
day’s Charter from the manufacturers. 


Three Day Conference 
on Ergonomics 


Senior staff from the engineering, 
chemical, food, steel and transport 
industries will be among the three hun- 
dred people attending next week's 
Ergonomics Conference in London. 

Organised by the Department of 
Scientific and Industrial Research, who 
define ergonomics as the application of 
science to the problem of fitting the 
job to the worker, the conference will 
also be attended by representatives from 
the trade unions, research associations, 
the universities and Government depart- 
ments. 

The three day meeting, beginning on 
27 September when it is opened by the 
Minister for Science, Lord Hailsham, is 
accompanied by an exhibition of 
practical examples. Although ergono- 
mics is in its infancy its findings have 
been applied to a variety of industrial 
problems, from the measurement of 
metal and physical work and the pre- 
vention of accidents to the design of 
machine controls and instrument panels. 








eee ee ee ees 





Special PVadiale 


23 September 1960 ENGINEERING 





Tenders: Soft Spot of Heavy Contracting 


By B. G. Bodroghy, D.I.C., B.A.Sc. 


Nuclear tenders are submitted 
in full detail for every inquiry 
and are therefore expensive. 
To meet costs, the nuclear 
groups seek compensation for 
abortive tenders. Their pro- 
posals may set the pattern for 
heavy contracting. 


I June this year representatives of three nuclear 

groups met members of the Central Elec- 
tricity Generating Board to put forward an 
unusual request: the nuclear contractors were 
seeking financial compensation for unsuccessful 
tenders submitted to the Generating Board. The 
amount is in the range of £100,000 per tender. 

It is not at all accepted practice that a customer 
should pay unsuccessful bidders for the favour of 
having submitted a tender; the loss of a tender 
is usually regarded as a normal business risk. 
Certainly the Generating Board makes no such 
compensation to its suppliers of thermal or 
hydroelectric power equipment. Why then 
should the nuclear industry be treated differently ? 
A closer look at the structure of the industry 
reveals that not only is the business of nuclear 
contracting unlike any other, but that the nuclear 
groups have a powerful case to argue before the 
Generating Board. 

Perhaps the closest analogy to the art of nuclear 
contracting is to be found in civil engineering, 
bridge building in particular. To some extent 
the same is true of package export deals, now 
becoming increasingly common, where a com- 
prehensive tender is submitted for a complete 
factory. Both require very substantial capital 
investment in the span of a few years, and the 
number of orders placed is very limited. At 
best only three or four may be expected in a year. 
But an entirely new design must be prepared for 
every tender; repeat orders are the exception. 

In view of the broad similarities between these 
fields of contracting it is interesting that the 
estimated direct cost of submitting a tender 
varies between 4 and 5 per cent of the contract 
price in both cases. It is equally interesting that 
civil engineering firms have also raised the 
subject of financial compensation for abortive 
tenders in the past, but were generally unsuccess- 
ful. An exception is the earth dam of the 
Volta River Project, where the Ghana Govern- 
ment have agreed to compensate certain un- 
successful bidders in order to ensure wider 
participation. The award is £G2,500 per tender. 

The problem of the nuclear groups differs 
from that of the civil engineering contractors 
both in magnitude and kind, in spite of the 
similarities enumerated above. The explanation 
lies in the nature of nuclear tenders, and the 
structure of the nuclear industry. 

Two distinct, although in some cases over- 
lapping, nuclear industries have grown up side 
by side in the United Kingdom. In response to 
the nuclear power programme of 1955 a number 
of industrial groups created independent com- 
panies, the so called nuclear consortia, for the 
specific purpose of designing natural-uranium 
graphite-moderated reactors. Although the com- 
panies holding shares in a consortium may have 
wide interests outside nuclear engineering, it is 
important to bear in mind that as far as the 
consortium is concerned, its sole commercial 
undertaking is nuclear contracting. For this 
purpose a consortium may maintain a staff of 
over a thousand specialist employees. 

In parallel with the “ graphite boys,”’ a second 
nuclear industry came into being at the time 
when nuclear marine propulsion appeared to 
offer hope for considerable business. The 
parties involved tend to be individual companies 
—often shareholders in a consortium—or loose 
associations between a few companies. Often, 
although not invariably, the nuclear know-how 
is obtained through an association or licence 


agreement with an overseas company, generally 
in connection with a reactor using enriched fuel. 

Both industries, the graphite reactor and the 
enriched reactor specialists, are seriously troubled 
by the cost of abortive tenders, but their pro- 
biems differ sufficiently to warrant separate treat- 
ment. The difference arises chiefly from the 
fact that while the graphite companies have 
transacted considerable business, and are assured 
of at least a minimum volume in the future, the 
enriched fuel reactor companies have often ten- 
dered, but so far without making a single sale, 
and are looking to an uncertain future. 


FROM MONOPOLY TO CARTELS 


From the birth of the industry in 1956 to the 
end of 1960 the graphite groups have contracted 
to build eight “ commercial’’ power stations 
totalling 2,725 MW(e). Five of these stations 
belong to the Central Electricity Generating 
Board, one to the South of Scotland Electricity 
Board, and two stations are for export, one 
each to Japan and Italy. Of the total ordered, the 
export contracts account for only 350 MW(e). 

The imbalance in orders would not by itself 
give the generating boards a virtual purchasing 
monopoly; it is the future outlook that puts the 
burden of supporting an important industry 
solely on the generating boards. The United 
Kingdom Ministry of Power is publicly com- 
mitted to ordering roughly one nuclear power 
station every year, ensuring a steady demand of 
800 to 1,000 MW(e) annually. But there is not 
a sparkle of hope for such a steady demand 
anywhere abroad within the next few years. 

The main source of trouble is that nuclear 
power is not yet in a position to compete with the 
price of conventional power except in certain 
energy-poor areas. There are thus two export 
possibilities open. Industrialised countries which 
are in a hurry to catch up with the leading 
nuclear powers find it advantageous to buy 
ready-made experience in the form of complete 
reactors from foreign manufacturers. Japan, 
Germany, and Italy are examples. But the 
prospect for repeat orders from these countries 
is remote, as the aim of the initial purchase is 
admittedly the establishment of a home industry. 
Both Japan and Italy have decided to buy one 
each of the leading reactor types and will be 
content to examine their performance until such 
time that nuclear power becomes competitive. 
By then, it is hoped, a competent home industry 
will have crystallised around the foreign nucleus 
artificially introduced. 

The market in underdeveloped areas has a 
more immediate economic justification but sales 
suffer from a two-pronged handicap. Lack of 
a large electrical grid means that the stations 
will come in uneconomically small sizes and will 
operate at a low power factor; and under- 


developed countries, notoriously short of capital, 
can ill afford to invest in power equipment. 

Lack of demand from abroad, and unrealised 
hopes at home have forced a progressive consoli- 
dation of the UK nuclear industry, reducing the 
number of consortia specialising in graphite- 
moderated reactors from a peak of five to the 
present three. Thus a virtual, although uninten- 
tional, monopoly on the demand side has been 
met by strength on the supply side. There is 
only one purchaser that counts, the Generating 
Board, and only three suppliers: the Nuclear 
Power Group, the English Electric—Babcock 
Wilcox—Taylor Woodrow consortium, and the 
Atomic Power Constructions—General Electric 
—Simon Carves complex. The situation is 
unlikely to change so long as graphite-moderated 
reactors are being bought by the Generating 
Board, because the art of tendering has grown 
over the years into something approaching an 
occult ritual open only to the initiated. 

The purpose of the UK nuclear power pro- 
gramme is to build a series of reactor stations 
in order to gain experience, and thereby to 
reduce the construction costs. Intensive and 
often costly development is thus inherent in 
bidding for nuclear power stations, and the 
consortia are geared accordingly. The pressure 
towards advances in the design of a new station 
is reflected in the methods of tendering. 


NINE MONTHS’ GESTATION 


The first official indication that the Generating 
Board has decided to purchase a nuclear power 
station for any particular site is the arrival of the 
inquiry specification. The document is in fact 
an invitation to tender extended to selected 
bidders, and leaves about nine months for the 
preparation of the tender documents. But in 
general the consortia are aware of the CEGB’s 
intentions to build a particular station well 
before the arrival of the invitation, and about 
three months of preparatory work will have been 
completed in advance. Thus the preparation 
of tenders imposes a yearly cycle on the life of 
the consortia, with a corresponding wave of rising 
and declining activity progressing through the 
entire organisation. 

The inquiry specification is a two-volume 
document. The first volume contains a detailed 
specification of the plant and all plant com- 
ponents; a second volume, called Schedules, 
lists all items to be supplied, leaving blank 
spaces for the prices and a description of 
technical details. The specifications are very 
similar for successive tenders, but between 
the Trawsfynydd and Dungeness contracts 
over 600 amendments were incorporated, making 
it impossible to submit the same design twice. 
Several further amendments were issued during 
the actual tendering period. 
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Nine months after the receipt of the inquiry 
the finished tender is shipped to the Generating 
Board’s offices. Each copy will comprise some 
20 to 24 ring-binder volumes of tender documents, 
10 to 20 volumes of schedules, 10 to 20 volumes 
of supporting reports, and some 10 volumes of 
civil engineering bills of quantities. Each tender 
is accompanied by 600 to 700 drawings of perhaps 
42in by 27in size, enough to wallpaper ten 
average size rooms. 

The magnitude of the task of producing a 
tender for the Generating Board is comparable 
to writing and publishing a 3,000 page technical 
book in a year under the strongest competitive 
pressure. The organisation to perform such a 
task varies from consortium to consortium, but 
in every case the company’s entire resources are 
mobilised during the tendering period. One 
peculiarity of tender preparation is that as many 
as 20 sections will be written simultaneously, 
and the number of authors involved in the project 
may reach a hundred. Thus it is essential to 
have a master index prepared in advance, 
allocating detailed reference numbers to every 
plant component, drawing, or topic of discussion 
that will be found in the finished document in 
order to permit cross-references to sections or 
drawings that have not yet been prepared. The 
practice is similar to that found in other fields of 
tendering, but in the case of a nuclear power 
station contract there is an important difference 
in sheer size in addition to the fact that every 
station tendered is newly designed and unique. 

The contract department has an important 
task in chasing the various authors and depart- 
ments to produce their section in time for 
editing, correcting, typing, printing, collating and 
binding. The methods employed for editing 
again vary between the consortia. At one firm 
a panel of six editors, composed of the supply 
engineers of each section (mechanical, civil, 
control and so on) performs both the technical 
and the linguistic editing. At another firm the 
technical editing is done by the department 
heads, and a trained journalist with two assistants 
is employed to polish the writing. 

The flow of documents through the depart- 
ments of a typical firm is illustrated in the 
diagram. Long-hand drafts of the text are 
rough-typed and checked for technical accuracy 
and consistency with other sections. Several 
stages of editing and correction follow, making 
it more difficult to keep track of the manuscripts 
than would appear at first glance. During peak 
times 30 to 40 extra typists are employed, and 
recruitment can be a problem even in London. 

Each consortium has its own printing plant. 
The facility is essential not only to improve the 
security arrangements for the tender, but also to 
ensure that external influences will not prevent 
completion of the tender in time. In a typical 
case the printing plant will operate with a normal 
staff of about 20 people, but during the final 
months of tendering this figure rises to 35 
employees working regular overtime. Having a 
private printing plant on the premises enables 
the tendering company to make last-minute 
changes or improvements in the design. One 
firm claims that extensive rewriting is possible, 
provided the new master reaches the printer two 
hours before the tender is due to leave the office. 

The appearance and presentation of the final 
document is considered important by some 
consortia. It is believed that although a per- 
fectly presented tender may not add an iota to 
the company’s chance of success, poor presenta- 
tion will certainly tend to diminish it. Thus in 
one firm Vari-typers are used to give a 
printed appearance to the page; other firms use 
electric typewriters; and special ring-binders are 
produced with gold-lettering for the title. The 
complete tender of one firm is shipped in steel 
filing cabinets with a colour scheme matching 
the binders, two cabinets per copy of tender. 
In contrast, another consortium will leave little 
time for editing and fancy presentation, and will 
concentrate on producing the technically most 
up-to-date tender instead. 

About 14 copies of the tender are prepared, 
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six sets for the Generating Board, four for the 
United Kingdom Atomic Energy Authority who 
are the Board’s consultants, and the rest for 
company use. But most consortia find it econo- 
mical to print and store about 100 copies of 
each page for use only if the contract is won. 
The cost of such a one-year exercise reaches 
into six figures. Counting only the direct cost 
of producing the tender, the lowest estimate 
produced by the groups is £100,000, the highest 
£400,000. These figures include the cost to the 
company of employing the design and clerical 
staff in connection with the tender only; the 
cost of computer-time; the cost of various 
licences (from the UKAEA or outside companies, 
through these fees are often payable only on suc- 
cessful tenders); and the cost of printing, 
binding and shipping the tenders. Not included 
in the figure are the cost of the tenders produced 
by subcontractors when bidding for components, 
or the cost of supporting research which each 
consortium is expected to undertake. 


CHECK MATE 


A great deal of experience is needed to produce 
a tender that will satisfy the highly refined taste 
of the Generating Board both in its technical 
content and in its presentation. Lack of experi- 
ence in dealing with the Generating Board, and 
the high cost of producing a single tender, will 
make it very unlikely that any new firm or group 
will enter the tight reactor market during the 
present nuclear power programme. The “ closed 
shop” aspect of the industry creates a very 
interesting balance of forces between the Generat- 
ing Board and the suppliers. 

There are three reactor makers bidding for 
one contract every year. The company that 
won the previous year’s contract is naturally 
busy and in a weakened position in the current 
year, leaving only two serious contenders in the 
field. There is little to prevent the two firms 
from coming to some informal agreement to 
submit incomplete bids in alternate years. The 
firms stand to save over £100,000 and loose very 
little. But the Generating Board will loose 
heavily through lack of competition, and the aim 
of the nuclear programme will be frustrated. 
Just £1 more per kilowatt of net output (the 
price is nearly £100 per kW), and the Generating 
Board will be faced with a bill for £800,000 on 
the large stations that will be built in the 60's. 

The paradox of the matter is that the Generat- 
ing Board has to pay for abortive tenders in any 
case. The consortia are profit-making organisa- 
tions and will be forced to include the cost of 
tendering in the price of future stations. 


BONA FIDE INQUIRY 


The situation with export tenders is rather 
different. As there is no market for small 
reactors in this country, it is convenient to discuss 
also the problem of the enriched-fuel reactor 
makers under this heading. Although the 
Ministry of Power have invited two rounds of 
tenders for a marine propulsion unit, securing 
eight tenders for the first round and five for the 
second, it is not at all certain that an order will 
materialise. On the other hand the Atomic 
Energy Authority have recently restated their 
continued lack of interest in small reactors, so 
that the enriched-fuel reactor makers must 
look for business abroad. 

With almost every country hoping to establish 
a nuclear industry, there is keen interest in new 
developments. Quite often a government will 
announce ambitious plans for power station 
construction and hastily call for tenders, without 
first securing the necessary financial backing. 
A few years ago these inquiries were of a general 
nature, and could be answered with a brief, 
descriptive tender. But over the years the 
various governments have recruited a staff of 
experts and the inquiries grew and grew until 
today they approach the complexity of a 
Generating Board tender. 

Only the need for commercial security keeps 
the length of foreign tenders within reasonable 
limits. There is always the danger that a 
foreign power company or government, on 
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receipt of a large number of detailed tenders, 
will feel confident enough to build a station 
on its own, particularly if the tenderers them- 
selves have never built a reactor before. A 
delicate compromise between revealing secrets 
and the need to sell the station must be reached. 
But this balance is generally upset by the 
customers’ post-tender inquiries, which the 
hopeful bidders dare not leave unanswered. 
Thus any government can get an excellent 
education for its atomic energy authority by the 
simple expedient of calling for tenders, and 
asking enough questions. In the meantime the 
bidder bears the cost of tender preparation, and 
reveals commercial information for which he 
may have had to pay a considerable sum in 
royalties. It may be noted that the cost of 
tendering depends on the detail required, and is 
virtually independent of the station size. 

The reactor companies, having submitted 
between six and ten abortive foreign tenders 
each, are now getting wise to the problem and 
carefully grade each inquiry. To accept an 
inquiry, the bidders must be assured that a 
suitable electrical load exists for the proposed 
station; that other forms of power generation 
are not significantly cheaper; and that the 
customer has lined up suitable financial backing. 
If any of the above conditions are missing, the 
tender submitted will be unoptimised, incomplete, 
or frankly outdated. 


BENEFITS OF TENDERING 


None of the reactor companies pretend that 
the cost of preparing a tender is wholly lost if 
no contract materialises. Particularly with the 
Generating Board tenders, where the loser 
stands a good chance on the next contract, 
the nuclear groups regard tendering as a form 
of annual examination. Through making a 
special effort every year, the company improves 
its competitive position both at home and 
abroad; the feverish last months of tendering 
show up weaknesses in the organisation; and 
the Generating Board’s and Atomic Energy 
Authority’s thoughtful analysis of the abortive 
tenders helps to eliminate undesirable design 
features. In addition continued tendering helps 
maintain the design staff intact and in good 
morale even though some of the tenders may be 
unsuccessful. The balance sheet is not nearly 
as favourable with foreign tenders where the 
analysis of rejected bids is less helpful. 

Both the Generating Board and the nuclear 
consortia would benefit from some form of 
compensation for lost tenders, splitting the 
cost of preparation on a negotiated basis. The 
Generating Board are no doubt fully aware of 
the benefits of compensation, and the strength 
from which the industry is bargaining. It is 
significant that the Board have never replied 
with a definite “ no ”’ to the industry’s exploratory 
moves, and that negotiations are still open. 
If an agreement is reached, it will probably be 
on an informal basis, and the danger that a 
bidder might find it more profitable to aim 
at getting the compensation instead of the 
contract will be assumed not to exist. 

The export market for reactors is far more 
open and fluid, with the number of potential 
bidders increasing rather than decreasing. 
Under these conditions a company possessing 
or having built a reactor enjoys an overwhelming 
advantage. Such a company, offering a “turn- 
key ’’ contract, need reveal very little important 
information and may point to its prototype as 
proof of the design instead of answering detailed 
questions. General Electric won the Italian 
SENN station with a single—though thick— 
volume of tender documents, backed up by its 
Vallecitos reactor. Some UK bidders on 
enriched reactors felt compelled to submit up 
to ten volumes of tender documents, and lost. 

It is estimated that UK reactor companies 
have so far submitted over 30 abortive tenders 
other than for CEGB contracts, assessed at 
£100,000 each. For that much money two or three 
small prototype power-producing reactors could 
have been built (though not fuelled), one 
example of each major reactor type. 
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Precast Bridge Beams: Standard Sections 


The Prestressed Concrete Dev- 
elopment Group, in conjunc- 
tion with the Ministry of Trans- 
port, have designed a range 
of standard precast beam 
sections for bridge spans of 
25 to 55 feet. Only two sets of 
shuttering are required for the 
whole range of seven sections. 


A very large proportion of the bridges in this 
country can be built using spans between 
25 and 55 ft with a slab deck construction. Tocut 
the cost of designing, tendering and making pre- 
cast prestressed beams for such bridges, the Pre- 
stressed Concrete Development Group, in con- 
junction with the Ministry of Transport, have 
devised a range of standard sections for this work, 
to be used as inverted T-beams, filled with in situ 
concrete. 

The range comprises two beam types, the 
smaller for spans between 25 and 35 ft and the 
larger for spans up to 55 ft, differing only in the 
depth of the web, as shown in Fig. 1. Altogether 
there are seven beams in the range, two of 
beam type 1 and five of type 2, the difference 
between the beams within a type being obtained 
by varying the depth of the top flange. 

Thus only two sets of shuttering, one for each 
beam type, are required for the whole range, the 
varying top flange depths being obtained merely 
by screeding to different levels within the stan- 
dard shutters. All seven beams are of the same 
overall width of 194 in, so that three are needed 
for each Sft of bridge width (assuming 4 in 
joints between beams). The web thickness is 
also the same in every case, 4in. Section pro- 
perties are detailed in the table below. Either 
0-2in high tensile wire or 0:276in diameter 
prestressing strand may be used (Fig. 2); gener- 
ally the finer wire is to be preferred, though the 


use of strand in the longer spans reduces the 
congestion of the steel. Transverse holes, 2 in 
in diameter, are provided at 24in centres, 
sufficient for transverse reinforcement of 4 sq. in 
per foot of span. These holes are sited in the 
fillet to the bottom flange and can be set at an 
angle to the axis of the beam to meet the require- 
ments of skew bridges. 

The stresses assumed in the design include the 
acceptance of tension in certain conditions. At 
transfer of the prestress, the concrete stress is to 
be 3,000 lb per sq. in or half the cube strength 
at transfer; 150 1b per sq. in is accepted in ten- 
sion. Under working conditions the compres- 
sion stress in the beams is to be one-third of the 
28-day strength and there is to be no tension. 
For the in situ concrete, compression is not to 
exceed 2,000 Ib per sq. in but tensile stresses of 
675 Ib per sq. in (abnormal loading) and 600 Ib 
per sq. in (standard loading) are accepted. 

All the beams are designed to withstand the 
lnad of the in situ concrete and construction 
iraffic and to act monolithically with the in situ 
concrete to carry live loads. The live load is 
taken to be either the Ministry of Transport’s 
abnormal or standard loading, the latter being 
identical for the spans concerned to the standard 
loading of BS 153 (part 3A) 1954. 

Suggested arrangements of the beams are 
given in Fig. 3. It has been assumed for design 
purposes that the depth of in situ concrete above 
the tops of the beams will be at least 3 in and 
that there will also be a top wearing surface, and 
an allowance has been made for their weight by 
an additional uniformly distributed live load of 
30 Ib per sq. ft. For the bearings of the precast 
beams, it is recommended that they are seated 
on thicknesses of bituminised felt, rubber or 
neoprene. 

In issuing details of the beam sections, the 
Development Group have prepared some notes 
describing the beams, giving details of the 
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assumed stresses and also some worked examples 
for specific spans. Copies of these notes have 
already been distributed to members of the 
Group and by the Ministry to all local authori- 
ties. Additional copies can be obtained from 
the secretary of the Group at Terminal House, 
Grosvenor House, London, SWI. At the 
moment over 40 manufacturers of concrete pro- 
ducts have agreed to make bridge beams that 
comply with suggestions put forward by the 
Group. It is also expected that certain con- 
tractors will carry suitable shuttering so that 
they can make the beams either at their works or 
on site. 

The Group is now giving consideration to the 
standardisation of beams for longer spans. 


TABLE:—Section Properties 





Centre of Section moduli, in* 


gravity from Self- weight, 
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Fig. 1 Moulds for the two basic beam types. 
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Fig. 3 Suggested arrangement of the beams 
within the deck slab. 
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Belt Conveyor 
for Steep Gradients 


An efficient high-angle belt conveyor system, for 
use in quarries and open-cast coal mines of 


economies in working and lay-out costs. The 
main problem in conveying materials up steep 
gradients is the tendency of the load to slip, but 
this can be overcome. 

The basic principle is extremely simple. An 
endless belt of flexible chain matting is laid over 
the load on the conveyor belt to prevent the 
materials from rolling or slipping. The weight 





High gradient conveyor in a quarry. 


of the mat depends upon the nature of the 
material and on the conveying angle. 

The endless chain-mat moves above the main 
conveyor belt at the same speed but is 
carried independently by a supporting belt 
driven from a single drum drive unit mounted on 
the loading frame. Material need not be sorted 








A chain mat is used to hold 
the charge from slipping. 


before being loaded on to the conveyor belt for 
the longitudinal and transverse flexibility and the 
crosswise expansibility of the chain mat allows 
even the largest material lumps to be covered 
and prevents the escape of adjacent material. 
A special steel covering can be used to protect 
the conveyor belt when iron ore and other sharp 
materials are being carried. 

In addition to covering the material and 
increasing the friction between the material and 
the conveyor belt by its weight, the chain mat 
provides approximately 40 per cent of the total 
conveying effort. 

When the conveyor belt is empty the chain 
mat simply lies on it and travels with it. The 





angle of the conveyor belt can be altered at will; 
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furthermore, it has been found that incomplete 
loading and stopping have no effect upon the 
ability of the chain belt to hold the charge. 
Richard Sutcliffe Limited hold the sole British 
manufacturing rights for the system. 


Water Mains 
in Unplasticised Pvc 


It is little more than a year ago that unplasticised 
pvc pipes for water mains were introduced in 
the United Kingdom by Yorkshire Imperial 
Metals Limited of Leeds. Last week, in London, 
before an audience drawn from water companies 
and local authorities, the company gave a 
demonstration of the latest jointing techniques 
used for their rigid Polyork B pipes. 

Polyork B is a completey unplasticised pvc 
which is light in weight and almost totally inert, 
so that it is wholly resistant to corrosive action 
by salts in the grounds; the material is not 
attacked by termites. Its weight is typified 
by the fact that a 20 ft length of the pipe, suitable 
for a working head of 175 ft, weighs only 26 lb, 
against the 260 Ib for a similar length of class B 
spun iron pipe. This lightness is reflected in the 
experience of one contractor who is reported to 
have been laying 1,200 yards a week of spun iron 
piping with a gang of twelve men; after con- 
version to pvc piping the laying rate doubled to 
2,500 yards a week and the gang was halved to 
six men. 

Construction is particularly simplified by the 
whip available in a long length of the pipe which 
means that jointing can be done above ground 
and the line then lowered into the trench. Fro 
this reason, too, the trench does not have to be 
wide enough to accommodate the men making 
joints, with a consequent reduction in excavation 
costs. 

The piping is made as a continuous extrusion 
and then cut into standard lengths of 20 ft, 
though other lengths can readily be cut to order. 
It is available in nominal bore sizes from 2 in 
to 6in (bores are in fact slightly larger than 
nominal) and in four classes, B1, B, C and D, 
corresponding to working heads of 150, 200, 300 
and 400 ft. The very fine finish of the internal 
surface gives the pipes good flow characteristics, 
the value of C in the Hazen Williams formula 
varying from 110 for the smaller diameters to 
140 for the 6in bores. The natural light colour 
of the pve is darkened by the addition of carbon 
so that all the pipes are of an opaque slate grey, 
which permits only the minimum absorption of 
ultra-violet light and possible tainting of the 
water. They are also virtually impermeable to 
gas. Bends are available in all sizes for angles 
of 90°, 45°, 224° and 114°. 

Two principal methods of jointing are recom- 
mended: the ‘“* O-R ” shrink socket system and 
the “T-S” socket joint. For the former 
method, pipes are supplied with a socket heat- 
formed in the works on one end of each pipe. 
To make a joint, an O-ring is placed on the plain 
end of the pipe and this end inserted into the 
socket of the next pipe. The application of 
gentle heating by a blow-lamp is sufficient to 
make the socket shrink tight, compressing the 
O-ring and making a water-tight joint. A joint 
made in this way will not take much end load, 
— is advisable, and neither is it gas- 
tight. 

A stronger joint is obtained using a cold 
setting solvent cement to the adjacent ends as in 
the T-S method. For this method the pipes are 
supplied with one end as a socket and the other 
“ taper-sized ’’ to a mating male form. The 
surfaces to be joined are cleaned, roughened with 
emery cloth and a thin film of the solvent 
painted on with a brush. The joint is hard 
within five minutes, and the pipes usable in 
20 minutes. Only a little easily learned skill is 
needed to make a good joint by heating though, 
because pve is a very poor conductor of heat, 
care must be taken not to burn the material. 

A whole range of mains ends connections and 
service connections, the latter in high impact pve 
mouldings, are made for use with the. 





Concrete Cylinder 
Capping Set 


A cylinder capping set for preparing cylinaldric 
compression specimens of concrete has been 
designed for laboratories which have to handle 
only a small number of cylinders. It is made by 
Soiltest Incorporated of 4711 West North 
Avenue, Chicago 39, Illinois. The equipment is 
intended for use by contractors, testing labora- 
tories, concrete plants, as well as by college lab- 
oratories. 

The set, which is shown in the illustration, 
includes all items needed for capping 6in by 





Capping set for concrete cylinders. 


12in cylinders, including a vertical cylinder 
capper and capping plate; a 2 quart capping 
compound warmer; a capping ladle; and a 
cylinder carrier. Soiltest also supply capping 
compound in 50 Ib packs. 

The capping sets conform with ASTM test 
methods C-31 and C-192 and AASHO test 
procedures T-23 and T-126. 

The same company have also produced a test 
apparatus for determining the bleeding rate and 
bleeding capacity of cement pastes and mortars. 
Intended only for research work, the apparatus 
gives continuous readings and the test conforms 
with the American Society of Testing Materials’ 
procedure C-243. 


Beit Loader 
Cuts Trenching Time 
Both time and labour in cutting a trench five 


miles long for a gas main between Sheffield and 
Rotherham are being saved by the use of a 





EL loader linked to trencher 
to cut spoil handling time 


portable belt loader. The contractors are 
William Press and Sons Limited of London, 
SW1. The arrangement of the equipment is 
shown in the illustration. 14 

The trench is being dug by a Cleveland trencher 
which, until recently, was leaving the spoil at the 
side of the road to be loaded into lorries by an 
excavator or men with shovels. It was found 
that the tracks of the excavator were damaging 
the road surface and that loading by hand was 
both a long and expensive task. The remedy 
proved to be an EL loader, obtained from the 
Morley Hireplant Depot, coupled io the trencher 
so that the excavated material fell directly on to 
the conveyor and was then delivered into a lorry 
in front of the trencher. 
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Growing Acceptance of Air Conditioning 


New styles in office building 
and the growth of precision 
industries are leading to a 
bright future for the makers 
of air conditioning equipment. 


ne of the forecasts most often heard in British 

manufacturing industry at the moment is that 

of a sweeping advance in the utilisation of air 
conditioning. 

The reason given is usually one of three: first, 
the urgent necessity that every man on the 
factory floor and in the office shall be as produc- 
tive and efficient as possible; secondly, the 
exacting demands of new industries such as the 
electronic industry where delicate operations 
need controlled air conditions. 

By no means the least often heard, the third 
reason, is the sharpening of competition to 
provide packaged air conditioning equipment. 

Such equipment could lead to a revolution in 
the use of air conditioning machinery in the 
United Kingdom because industry can now be 
offered a range of standard plant which, for 
obvious reasons, has advantages over the 
individually tailor-made installations. 

Not only in the industrial and domestic 
building field has the need for air conditioning 
been proved and progressively applied, but in the 
transport field both on ships and on railways 
around the world, air conditioning is becoming 
an established amenity. The Midland Pullman 
train from Manchester to London is fully air 
conditioned. This is the first fully air condi- 
tioned train in the United Kingdom. 


COMPETITION 


Competition has been growing since the arrival 
on the scene of the Carrier Corporation of the 
United States, the largest makers of air condition- 
ing and refrigeration equipment in the world. 
With the British group, Stone-Platt Industries, 
who have major interests in road, rail and ship 
refrigeration and air conditioning, Carrier 
Corporation towards the end of last year formed 
the Carlyle Air Conditioning and Refrigeration 
Company in London. 

The opinions and beliefs of the air conditioning 
engineers from the United States, the home of 
advanced air conditioning development, are 
highly relevant to the way this industry is likely 
to progress in the United Kingdom. 

Of the need for increased production from each 
man and machine there is no lack of evidence. 
The problem is where the effort is to come from. 
The shortage of skilled men has up to this moment 
been growing worse. That leaves the well 
recognised need for higher productivity. This is 
nct only to be met by better training and more 
skilful incentives; it is also a question of condi- 
tions of work, and it is here that air conditioning 
comes in. It has been shown that controlling the 
temperature, humidity and flow of the air circu- 
lating in works or offices all the year round is 
not just a way of keeping the place cleaner, but 
improves efficiency to a measurable degree. 

At a time when increased output from Britain’s 
factories in order to reduce delays on deliveries 
is perhaps the most urgent single requirement, 
any supportable facts on doing a better job are 
worth study. The studies of air conditioning’s 
effect on production carried out by the United 
States General Services Administration, a govern- 
ment agency responsible for the operations in 
74 million sq. ft of industrial space, show what 
can be achieved. 

The General Services Administration took for 
its experiments two large office spaces where in 
the course of the year thousands of clerical 
searches were conducted. 

In every respect except one the two areas were 
identical as to lighting, paintwork, arrangement 
of equipment and number employed. In each 
area there were 70 people, alike as to ages and 


the numbers of men and women. But only one 
area was air conditioned. 

After five months of work, in which exacting 
checks were made on rates of work, errors and 
absenteeism, the results were analysed. The 
output of work in the air conditioned office was 
9 per cent greater. 

The effect on absenteeism was also marked. 
The non-air conditioned area had 24 per cent 
more absence than the air conditioned space. 
This was after all cases of absence due to causes 
in no way influenced by air conditions, accidents 
and so on, had been eliminated. This, of course, 
may be on the conservative side. There is not 
much doubt that one of the enthusiasts of air 
conditioning would claim that the person going 
home tired and stale after a day in unsatisfactory 
conditions of ventilation is more likely to become 
an accident victim than his opposite number 
leaving an air conditioned plant, 

Skilled men are actively sought after in 
Britain. As the number of cleaner, more comfort- 
able air conditioned works grows in the United 
Kingdom the ability to claim—‘‘ We are air 
conditioned, of course ’’—may have more than 
a little effect in attracting the right sort of man. 
This applies just as forcibly to office staff. 

For office people, and to a rather less extent for 
factory workers, post-war architectural fashions 
have sharply heightened the desirability of air 
conditioning. A wide sheet of glass overlooking 
the Thames, or a London square, may be impos- 
ing and even impress the visitor, but for several 
months of the year it may be extremely unpleasant 
to work behind. On a by no means cloudless 
day the sun may easily raise the room tempera- 
ture appreciably higher than outdoor shade tem- 
peratures. Under these conditions more atten- 
tion is centred on rolling up sleeves and mopping 
the brow than on the affairs of the organisation 
that allows these conditions. 


PARLIAMENTARY PIONEER 


Around London and the provincial centres 
there is a planned volume of new office building, 
incorporating many millions of square feet of 
office space, all to be built in the next few years. 
So much of this space is to be behind large 
windows that the potential for air conditioning 
equipment is plainly substantial. Ever since 
1836 when Dr. Reid attempted to introduce 
artificial humidification into the House of 
Commons the need for controlling air for human 
comfort has been recognised. Reid’s method 
was to filter air through a veil 42 ft long and 
18 ft 6in deep and to introduce the air into the 
chamber through nearly a million holes in the 
floor. 

A Bill may be presented before Parliament in 
the near future based on the Gowers Committee 
report which was presented to the Labour 
Government in 1949. The report called for 
sweeping changes which would revolutionise the 
working conditions of millions of city workers. 
Offices, for example, the report said, should have 
a high standard of fresh air ventilation, light and 
a minimum space of 400 cu. ft for every person 
employed. 

Some factory operations produce conditions 
where a limited number of operatives, or even 
one man, require cooling down if, to put it no 
higher, the employee is to be kept happy. 

The steel industry provides a good example. 
Air conditioning an entire steel works, or an iron 
foundry, would be something more than a stan- 
dard assignment. But the man who has to stand 
in front of an open furnace door wants something 
done for him. The answer to this is air condition- 
ing the particular worker—spot cooling. It 
amounts to directing a stream of cool air at the 
man on the hot spot. 

The use of air conditioning in the unique 
American “ dining-cars,”’ railroad dining coaches 
bought and put straight down beside the highway 


to serve the passing traveller, showed its adapta- 
bility in a corner where money was tight. 

With the filled places and busy cooking stoves 
of the first dining-cars came a threat that the 
whole idea would cancel itself out, because of 
the great heat inside the coach. Air conditioning 
engineers found that to circulate cooled air 
around the whole coach would cost considerably 
more in the installation of the equipment than 
the car had cost. 

The answer, after much argument and wasted 
calculation, was the inspiration that now spot 
cools the blast furnace man. Cooled air was 
blown along the line of customers sitting up to 
the serving bar. The benefit to those sitting 
further away from the bar, and so further from 
the cooking stoves, was incidental, but it was 
enough to keep them happy. It was also 
enough to keep the coach caterer in business 
and for the roadside diner, now at great cost, 
with every possible refinement, to spread all 
over the United States. 


ESSENTIAL TO ELECTRONICS 


In Britain and the Commonwealth known and 
expected plans for new factories indicate the 
size of the expanding market for air conditioning 
equipment. 

Electronics could scarcely exist without effi- 
cient air conditioning. Transistor production 
and the assembly of miniaturised equipment are 
functions in which air-borne dirt has to be 
reduced to a minimum. 

Since computers need air conditioning, their 
expected enormous expansion into every kind 
of industrial application will serve as an intro- 
duction for air conditioning equipment in those 
parts of the world lagging in its application. 

A glance at one of the key companies, Elliott- 
Automation, which has for some time been 
adding six new divisions a year to its organisation 
shows how fast is the growth of the electronics 
industry. 

It may be possible to go too far in identifying 
certain fields of industry as the big growth possi- 
bilities for air conditioning. That was not 
how it worked in the United States. Air condi- 
tioning began there in 1902 when a young research 
engineer, the 25-year-old Willis Carrier, succeeded 
in finding a method of controlling the humidity 
in a lithograph printing plant in Brooklyn. The 
eventual installation which was carried out at 
the printing plant is recognised as the world’s 
first scientific industrial air conditioning system 
because of the addition of humidity control to 
ventilation. Authorities in this field agree that 
air conditioning must perform four basic func- 
tions. Itmust— 

1 Control temperature 

2 Control humidity 

3 Control air circulation and ventilation; and 

4 Cleanse the air. 

The time-scale of the American air conditioning 
development is something like this. From the 
first air conditioning plant by Dr. Willis Carrier, 
one of the five founders of the Carrier Corpora- 
tion, up to the depression of 1929 the industry 
was moving through the first ‘‘ educational ” 
phase. The total sales graph was a slowly 
rising one. 

Then, in the 1930’s, came the “ acceptance ”’ 
period, which was interrupted by the Second 
World War, when the best new plants had air 
conditioning installed but the older works had 
to wait. Now the United States air conditioning 
industry has reached the “ demand ”’ period. 

The anxious quest for greater production 
and profitability in the United Kingdom is a 
factor making for a shortening of the educational 
phases in this country. 

The first experiences of the Carlyle company 
in London have been instructive. Inquiries from 
countries including Africa and Scandinavia 
have outpaced those from Britain. 





ee 


a. 


PY} 
i 


shomenate ree 


4 
i 





ota basad os teeaieny suatenecee re eee 

















ENGINEERING 23 September 1960 


415 














Great Expectations 


T= importance of economics in nuclear power 
must not be under-rated, since this factor, 
more than any other, is the trigger which will 
control the rate of commercial development in 
the nuclear field during the next few years. 
Much was said on this subject in Vienna at the 
International Atomic Energy Agency’s con- 
ference on Small and Medium Power Reactors 
and several papers were devoted specifically to 
this aspect. From all that was said one is 
tempted to recall the tale that is told of the 
economics undergraduate who, on _ looking 
through the finals papers of the previous years, 
discovered that the questions were the same for 
each year. On mentioning this to his professor, 
the reply came “Ah! Yes, but we alter the 
answers each year.” 
Standardisation Required 

The agency is doing much to try to stan- 
dardise the method by which cost evaluations 
are made, as was shown in the paper presented 
by G. J. Petretic entitled “‘ Nuclear Power 
Costs Evaluation.”” Many published fuel fabri- 
cation costs have no uniformity with regard to 
the items included in the estimate. Current 
estimates for the fabrication of zirconium and 
stainless steel clad uranium oxide fuels, and the 
magnox-clad natural uranium metal fuel are 
$140, $110 and $15 per kilogram respectively. 
Using these costs, a 25 per cent thermal efficiency 
for small reactors, and a reasonable fuel per- 
formance, fabrication costs would be 2:1, 1-4, 
and 0-8 mills per kWh. These costs will be 
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Fig. 1 Effect of fissile enrichment on fuel cycle 
costs for a uranium 235-plutonium-uranium 238 
system. 
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Fig. 2 Effect of exposure time on fuel cycle costs. 





reduced as volume increases, technology improves 
and standardisation evolves. The processing 
cost of high burnup irradiated nuclear fuel may 
amount to 0:3 to 0-4 mills per kWh; these 
prices are based on Government regulations. 
A significant increase of up to 0-2 mills per 
kWh may be incurred for the small batches 
required for small reactors. Transport costs 
can also become a noticeable quantity for 
natural fuel of low burnup if the distance is 
great. 


Enrichment and Burnup 


An interesting paper by Mr. J. A. Lane 
entitled ‘“‘ The Possibilities of Reducing Power 
Costs in Small and Medium Nuclear Power 
Plants ”’ indicates the possible trend that the costs 
will take. Fig. 1 shows the fuel cycle costs as 
a function of enrichment for a uranium 235, 
plutonium, uranium 238 system. 

Minimum fuel costs occur at enrichments 
between 4 and 5 per cent and Pu-A and Pu-B 
result in total fuel costs of 3:8 and 3-9 mills per 
kWh respectively. These costs may be compared 
with the present day fuel costs based on a 
2:5 per cent enrichment and 12,000 MWD per 
tonne burnup of 5-25 mills per kWh. Thus the 
use of a mixture of 95 per cent plutonium 239 
plus 5 per cent plutonium 240, or the plutonium 
from the spent fuel of a slightly enriched loading 
in conjunction with natural uranium, does offer 
the possibility of reducing fuel costs. 


Recycling Effect 

Fig. 2 shows the results of fuel cost saving 
that can be expected by increasing the exposure 
time. Considering the above case, if the burnup 
is increased to 20,000 MWD per tonne, a fuel 
saving cost of 0-4 mills per kWh results. The 
use of recycle fuels would result in an additional 
saving from 0-1 to 0-6 mills per kWh. Burnups 
beyond 25,000 MWD per tonne offer no econ- 
omic advantage with slightly enriched uranium 
fuel, and with recycle plutonium it is necessary 
to achieve about 40,000 MWD per tonne to 
obtain minimum fuel costs. 


Generating Costs 


In practice the uniform annual charge is 
determined in two steps. All expenditures are 
reduced to their equivalent values at the time of 
commissioning of the plant and these values 
added together. The same is done for all 
anticipated credits. The difference between the 
two sums is then spread uniformly over the life 
of the plant by a simple annuity computation. 
Variations in the generating costs for the same 
reactor design, arising from numerous un- 
certainties surrounding some of the initial cost 
figures, may be further compounded by the use 
of different methods to determine the unit 
generating costs. In the allocation of capital 


Fig. 4 A schematic view 
of the General Dynamics 
MGCR nuclear power 
system as applied to a 
small central station 
plant. The compact 
system may be directly 
coupled to a high temper- 
ature helium gas-cooled 
reactor with a _ closed- 
cycle gas-turbine. 


costs, for instance, it is very difficult to accurately 


judge the depreciation charges. Inter2st rates 
are associated with deep problems, and the 
possible reduction in fuel fabrication costs over 
the next decade, due to the comparative mass 
production that will arise with the increase in 
the number of reactors, all tend to make a true 
assessment very difficult. 


Practical Experience Required 


The IAEA paper shows how it is possible to 
arrive at figures varying up to 26 per cent, 
depending on which approach is used. The 
most satisfactory answer that can be given was 
indicated by Mr. E. Jones of the Hallam Project, 
who said that they were building the reactor to 
find out whether or not it would be economic. 
Until more reactors of all sizes are built and 
operated from a commercial standpoint, it will 
not be possible to make a true estimate. 


Transition Phase 

Encouragement may be taken from the remarks 
of Mr. Ulysses M. Staebler, of the United States 
Atomic Energy Commission, who presented a 
review of the overall status and future plans of the 
United States power reactor programme. He 
emphasised the broad technical base of the pro- 
gramme in which a variety of reactor concepts are 
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Fig. 3 Cutaway view of the high temperature, 

helium gas-cooled beryllium-oxide moderated 

reactor of General Dynamics Corporation’s 
MGCR nuclear power system. 












being developed through laboratory experiments, 
theoretical analysis, and experimental operation 
of a variety of facilities. He stated that “ the 
present status of nuclear power development may 
be described as a transition phase wherein some 
reactor concepts appear to be economically 
justified, or nearly so, in special situations. 
Thus a transition toward a normal commercial 
industry activated by economic incentives is well 
along.” 


Maritime Gas-Cooled Reactor 

Mr. Titus G. LeClair, manager of nuclear 
power applications for General Atomic, a division 
of General Dynamics Corporation, discussed 
applications for small, land-based power gener- 
ation of the Maritime Gas-Cooled Reactor 
({MGCR) which General Dynamics is developing 
for the US Atomic Energy Commission and 
Maritime Administration. His paper was titled: 
“MGCR as a Small Central Station Power 
Plant.”” He said the MGCR, in addition to its 
advantages for merchant ship propulsion, is 
uniquely suited to central station operation where 
limited amounts of reliable, low-cost nuclear 
power are required. The MGCR was described 
by LeClair as a compact, high performance 
system that directly couples to a high-temperature 
helium-gas-cooled nuclear reactor with a closed- 
cycle gas turbine and is thus able to operate at 
peak efficiency over a wide range of power set- 
tings, from 10 per cent to full power. The MGCR 
is moderated with beryllium oxide, affording high 
neutron economy and resultant lowering of fuel 
costs. The fuel is heterogeneously distributed 
through the reactor core in metal-clad ceramic 
fuel bodies containing uranium oxide, Fig. 3 
gives a sectioned view of the core. 


Not Scaled-Down Large Plants 

Mr. LeClair pointed out that small power 
plants, instead of being merely scaled-down 
versions of large plants, must be especially 
designed for low load factors because of fluctuat- 
ing power demands. This means that the plant 
must have a power cycle that insures flexibility 
without sacrifice of efficiency. Thus simplicity, 
reliability and automation are particularly impor- 
tant factors in the small plant because it cannot 
afford extensive maintenance facilities or large 
operating crew. ‘“*‘ The MGCR is the only gas- 
cooled reactor presently under development 
which has the objective of meeting these small 
plant requirements for the production of low- 
cost power,” he stated. 


MGCR Advantages 


He added that the MGCR possesses a large 
potential for further development in terms of high 
temperatures and lower capital costs without 
increasing the plant’s size. He cited the follow- 
ing among the MGCR’s advantages for reliable, 
flexible and economic small plant operation. 

(i) High thermodynamic efficiency through high 
temperature operation, with helium outlet tem- 
peratures of from 1,300° F (705° C) to 1,500° F 
(815°C). 

(2) Long fuel life with resultant low operating 
costs. 

(3) Low capital cost due to the plant’s simplicity 
and use of the closed-cycle gas turbine. 

(4) Ease of maintenance and high degree of 
automation. 

(5) Compactness and minimum weight. 

(6) Flexibility of efficient operation over a wide 
power range. 

(7) Versatility of applications. 

(8) Safety and reliability. 


Power Cost for MGCR 


In discussing the economic promise of the 
MGCR, LeClair said a 23 MW plant, which 
would be the first plant of this design, could be 
expected to produce power at an overall cost of 
14-4 mills per kilowatt hour, assuming an 80 per 
cent load factor and capital charges of 14 per cent. 
With an increase in the reactor’s outlet tempera- 
ture to 1,500° F and some increase in plant size 
the power cost could be sharply reduced. 





416 


HTGC Reactors of 40 and 100 MW 

Dr. F. de Hoffmann, senior vice-president of 
General Dynamics and president of its General 
Atomic Division, reported on “The Applica- 
tion of High Temperature Gas Cooling to 
Nuclear Power Plants,” including design informa- 
tion and operating data on the 40 MW High- 
Temperature Gas-Cooled Reactor (HTGR) plant 
to be completed in 1963 on the system of the 
Philadelphia Electric Company. Dr. de Hoff- 
mann also is president of General Atomic 
Europe, with initial offices at Weinbergstrasse 
109, Zurich, Switzerland. The technical staff 
of the new European-wide company is engaged 
in developing an HTGCR system in the 100 MW 
range specifically suited to the requirements of 
European electric power generating systems. 


Homogenoeus Fuel-Moderator 

He described the HTGR’s solid homogeneous 
fuel-moderator elements, clad in graphite, which 
make possible the production of steam at modern 
steam-turbine conditions, high power density, 
high fuel burnup, simplicity, compactness and a 
high degree of inherent safety. ‘‘ This class of 
reactor not only appears to have the best chance 
of achieving really economic large-scale nuclear 
power production, but the field for its further 
development seems relatively unrestricted.” 


Reprocessing No Longer Critical 

Dr. de Hoffmann, in his report on the applica- 
tion of high-temperature gas cooling to nuclear 
power plants, said that the General Dynamics 
HTGR meets the requirement for sufficient heat 
extraction from the nuclear core to reduce the 
need for fuel re-cycling “‘to the point where 
reprocessing no longer dominates the fuel costs 
and, indeed, may be dispensed with at very little 
penalty.”” He said that the HTGR’s graphite- 
clad fuel elements provide a high fuel burnup 
for each core loading because of the high dilution 
of the uranium 235 fuel and fertile thorium 232 
by the graphite moderator, and because of the 
small ratio of parasitic absorbers involved in the 
reactor’s core structure. The long reactivity 
associated with the HTGR’s uranium-thorium 
fuel cycle permits a core lifetime of about three 
years for a 40 MW plant, and up to as long as 
five to seven years for large plants. 


Advantages of HTGR 

The major advantages of the HTGR included 
the following:— 
(1) Production of steam at 1,000°F (538° C) 
and 1,450 1b per sq. in to conform to modern 
steam-turbine conditions, through use of novel 
homoegeneous fuel-moderator elements clad in 
graphite which, together with helium gas cooling, 
makes possible a coolant outlet temperature of 
1,380° F (749°C) and a thermal efficiency of 
about 40 per cent. 
(2) High power density, resulting from the high 
surface temperature of the graphite-clad homo- 
geneous fuel elements which affords excellent 
heat transfer to the coolant. A very large cooling 





Reactor 


Turbine 


Compressor 











loses» 


Fig. 5 Proposed layout for primary gas-cooled 
circuit. 
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surface can be packed into a relatively small core 
size. 

(3) Low capital costs resulting from a simple, 
compact, high-temperature system. Gas cooling 
permits operation at high temperatures with 
pressures of only 300 Ib per sq. in. These low 
pressures, together with the low stored energy 
characteristic of gas coolants, eliminates the 
need for heavy pressure vessels and containment 
structures. 
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(4) High fuel burnup, leading to lowered 
operating costs. 

(5) A high degree of inherent safety, as result 
of the homogeneous fuel elements’ large heat 
capacity to protect the reactor core in event of any 
sudden power rises or changes in coolant flow. 


Costs for Large HTGR Reactors 

Dr. de Hoffmann’s estimates for a medium 
size, 100 MW HTGR plant—extrapolated from 
General Atomic’s design studies of plants of 
150 and 300 MW—indicated that fuel costs 
should be relatively low, probably in the range 
of 2-5 to 3 mills per kilowatt hour for such 
smaller plants, including interest, uranium use 
charges and reprocessing. The capital costs 
for a 100 MW plant were estimated to be from 
$250 to $300 per kilowatt, or 5 to 6 mills per 
kilowatt hour. With operating and maintenance 
costs, an expected overall power cost of from 
8-5 to 10 mills per kilowatt hour was shown. 
“If we are able to achieve the lower of these 
estimates,” he said, “then HTGR plants in the 
100 MW size certainly would be competitive 
with many conventional power stations in this 
size.” 


High Temperature Loop 

In a report published by Dr. P. Fortescue on 
“Free Running Turbo-Circulators for Gas- 
Cooled Reactors ’’ (AERE—ED/R2486) in Sep- 
tember °56 (also see ENGNG., vol. 185, 1958, 
p. 284) the results are given of an inquiry into 
the possible applications of gas turbine tech- 
niques to the problem of power production from 
gas-cooled reactors. The scheme proposed is 
shown diagrammatically in Fig. 5. It consists of 
a primary gas-coolant circuit, in which circula- 
tion is achieved by a totally enclosed and self- 
operating compressor-turbine system having no 
external shaft and thus no seal problem. Heat 
is rejected through a heat exchanger to a second- 
ary system which could be either an open or 
closed circuit gas turbine, or a steam cycle, de- 
pending on the temperature range contemplated. 
The whole of the reactor heat production is 
passed to the secondary circuit, but there will be 
a loss in this heat for ultimate power production 
because of the necessary drop in temperature 
across the turbine. The ultimate success of the 
scheme is governed by how much the heat is 
degraded to provide sufficient power for the 
pumping power losses demanded by the reactor 
and its primary circuit. A patent taken out by 
Esso Research and Engineering Company, USA, 
in August, 1958, proposes a similar scheme; it 
suggests a working fluid of helium containing 
uranium hexafluoride. A paper read at the 
symposium on gas-cooled reactors sponsored 
by the Franklin Institute and the American 
Nuclear Society in Feb. ’60 described a closed- 
cycle gas turbine operating in a direct cycle with 
the reactor. The plant is designed to produce 
22,600 b.h.p. operating on a regenerative, inter- 
cooled cycle, again using helium for the working 
gas. The initial design points are for a maxi- 
mum cycle temperature in the 1,300° to 1,500° F 
range, with normal continuous operation at 
1,300° F. 


Monitoring Helium Impurities 

A katharometer has been developed at AERE, 
Harwell, intended particularly for the analysis of 
helium blanket gas in reactors such as Dipo and 
PLuTo. But the equipment might be useful in 
measuring the total impurities (less hydrogen) of 
helium coolant in the HTGC reactor—if the 
activity is not too high. Two designs of katharo- 
meter were tried. They had base line drifts low 
enough for use in a continuous analyser, their 
sensitivities being 1,000 ppm and 5,000 ppm for 
full-scale deflection. Sensitivity of the detector to 
hydrogen and deuterium is such that for concen- 
trations of the gases equal to the sum of the other 
impurities, corrections are less than 3 per cent 
and 11 per cent respectively. (AERE C/R 2808, 
The Measurement of Impurities in Helium. 
Part 1, the Katharometer as a Continuous Analyser 
for Total Impurities, M. Wilkins, and J. D 
Wilson, 14 pages, 7 figures, 3s 6d.) 
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IMPERIAL CHEMICAL INDUSTRIES 


LIMITED 


GRADUATE CHEMICAL 


AND 


MECHANICAL ENGINEERS 


The increasing application of Work Study techniques 
to technical problems enables Imperial Chemical Industries 
Limited to offer positions to graduate chemical and mechani- 
cal engineers. These men should possess good engineering 
qualifications and should not be over 30 years of age. They 
will be selected with a view to their potential for moving to 
senior jobs in the Company. They will initially receive a 
thorough training in the principles of Work Study techniques. 
At the end of this time, it is envisaged that they will continue 
their careers in the field of technical management in one of 
the Company’s manufacturing divisions. 


The men selected will participate in the Company’s 
Pension Fund and Profit-Sharing Schemes. Certain house 
purchase facilities will be available to married men. 


Men with the requisite qualifications who wish to learn 
more about these appointments should write with brief 
personal details to:— 

HEAD OFFICE STAFF DEPARTMENT (GDC), 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
MILLBANK, LONDON, S.W.1. 
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PUBLIC APPOINTMENTS 


RHODESIA RAILWAYS 
VACANCIES FOR 
CIVIL ENGINEERS 


Vacancies exist on the Permanent Staff for CIVIL 
ENGINEERS for service in the Chief Engineer's 
Department of the Rhodesia Railways. Normally 
applicants under 30 years of age will be given 
preference. 


Applicants under 25 years of age should possess a 
degree in Civil Engineering. 

Applicants over 25 years of age should possess a 
degree in Civil Engineering and be prepared to sit 
Part ILI of the examination for Corporate Member- 
ship of the Institution of Civil Engineers within a 
reasonable period, or should be Corporate Members 
of the Institution. 


Applications will also be considered from men who 
have passed Part I and [I of the Institution examina- 
tions, for appointment to the grade of Technical 
Assistant, until such time as they become Corporate 
Members and are, therefore, eligible for transfer to 
the Professional Grade. 

The salary scale for Assistant Engineers is £1000 
to £1800 per annum, plus a Cost of Living Allowance 
at present calculated on 12 per cent. of the basic 
salary, subject to a maximum of £13 158. Od. per 
month. The commencing salary will — upon 

revious experience of the applicant. 1 annual 
nerements in the above scale are as follows:— 
£1000 by £100 to £1200 
£1200 by £50 to £1500 
£1500 by £100 to £1800. 

Further, advancement to the grade of District 
Engineer on the salary scale of £2000 by £100 to £2300 
= annum is possible as and when vacancies occur. 
-romotion to these posts is by selection. 

Membership of the Contributory Pension Fund 
and Medical Fund is obligatory and the usual 
Railway privileges in respect of travelling conces- 
sions, leave, etc., will apply. 

Income Tax ip the Federation is not unreasonable 
and, at the mt time, a married man with one 
child, earning £1100 per annum would not be liable. 

Housing is provided at a moderate rental for 
married ineers; the rental payable is £7 10s. 0d. 
per month for Officers in receipt of a salary under 
£1700 per annum, and £10 per month for Officers 
in receipt of higher salaries. 

Full particulars with regard to age, training 
qualifications and experience should be submitted 
together with copies of recent testimonials, to:— 

THE LONDON AGENT, 
RHODESIA RAILWAYS, 
241. SALISBURY HOUSE, 
LONDON WALL, LONDON, E.C.2, 


from whom full details regarding conditions of service 
may be obtained. Cc 999 


ADVANCED SCHOOL OF 
AUTOMOBILE ENGINEERING 
CRANFIELD 


Applications are invited for appointment as 


SENIOR LECTURER 


or 


LECTURER 


for teaching at post-graduate level in the 
application of science and technology to 
automobile ay eg a 
Candidates should be mechanical engi- 
neers with experience in heat engines and 
should have an honours degree. Experience 
in the automobile industry will be an 
advantage. 
Every encouragement given to personal 
research. 
Salary scales under review; at present: 
SENIOR LECTURER, £1700 by £75 to 
£2150 p.a. 
LECTURER, £900 by £50 to £1350 by 
£75 to £1650 p.a. 
with superannuation under F.5.8.U. and 
family allowance. 
Further particulars available from the 


Recorder, 
THE 
COLLEGE OF AERONAUTICS 
CRANFIELD BLETCHLEY 
BUCKS. 


© 993 


THE SCIENTIFIC CIVIL SERVICE 


needs men and women for pensionable posts as 
() SENIOR SCIENTIFIC GFFICERS and (5) 
NJENTIFIC OFFICERS in all major scientific 


fields, ae 
PHYSICS 


ENGINEERING 
CHEMISTRY 
METEOROLOGY 
MATHEMATICS and 
BIOLOGICAL SUBJECTS 
Age limite: (a) at least 26 and under 82, (6) at 
least 21 and under 29. Extension for regular 
Forces service and Overseas Civil Service. Qualift 
cations: normally first or second class honours 
degree in science, mathematics or engineering, or 
equivalent attainment; additionally for (a), at least 
8 years’ relevant (¢.9., post-graduate) experience. 
Selection by interview. London salaries (men): 
(a) £1330-£1640, (b) £730-£1205; provision for start- 
ing pay above minimum. Promotion prospects.— 
Write CIVIL SERVICE COMMISSION, 17, 
NORTH AUDLEY STREET, LONDON, W.1, for 
application form, quoting (a) 8/53/60, (b) 8/82/60. 
10 





‘ Engineering ' Appointments Section, page two 


RESEARCH iicie pind 


DEPARTMENT 
Applications Branch 


LARGE SCALE EXPERIMENTAL RIGS 


ENGINEERS and 
DRAUGHTSMEN 


va 























and items of experimental plant and equipment to 


given by the Laboratories. 

t of work to be carried out covers the wide range of Power Systems 
and inc High Temperature and Pressure Steam, Combustion Equipment, 
Heat Exchanger Equipment, Fuel Handling, Automatic Control Systems, Electrical 
Equipment, including plant for D.C. Transmission and Direct Generation, and 
experimental switchgear. 

and unusual work offers a challenge to Engineers with initiative 
who, using to the full their engineering resources and inventive ability, are able 
to work with the minimum of supervision. 
Applications are invited for the following positions in the team :— 


(A) TEAM LEADER 


Candidates should hold a degree, preferably in mechanical engineer- 
j28, and some electrical knowledge is also necessary. They must have 
considerable experience in the design of large mechanical or chemical 
projects and have broad, rather than specialised, engineering interests. 


(B) MECHANICAL AND ELECTRICAL 
ENGINEERS 


Candidates should preferably hold a degree, but applications will be 
considered from men possessing H.N.C. or equivalent with the relevant 
experience. Senior and junior Engi $ are required and for the 
senior posts design experience in one or more of the above-mentioned 
fields is essential. 


(C) DESIGN DRAUGHTSMEN 


Candidates should possess H.N.C. or O.N.C. and have several years’ 
drawing office experience. The work will provide every opportunity 
for Draughtsmen to use their qualities of versatility and ingenuity. 


So nmap Fag nn according to duties and responsi- 
bilities will be ; Post (a) within the range £1,745-£2,395 
p.a. Post (b) on the scales within the range £1,115- 
£2,085 p.a. or £625-£1,325 p.a. Post (c) on scales within 
the range £715-£1,245 p.a. 
Successful candidates can be d of Hlent d of 
paisa coped C2 forward-looking work Staff are po lcs Facility to publish 
Assistance may, under certain conditions, be given towards house purchase. 
Applications, stating age, qualifications, experience, present 
position and salary and indicating post applied for, to Per- 
sonnel Officer, 24-30, Holborn, London, E.C.1, as soon as possibi 
Envelopes should be marked “ Confidential. Ref. ENG/342.” 


' 
| Central Electricity Generating Board 
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BRITISH IRON AND STEEL FEDERATION 


Applications are invited for the post of HEAD OF THE TRANSLATIONS SE 
of _ Intelligence Department. — 
Applicants (male, British nationality) should have fluent French and German, and a third 
—Russian or S h—would be an advantage; overseas experience in the appro- 
priate countries is a most desirable qualification. Some experience of the steel producing or 

consuming industries would also be an advantage. 
The t is a senior one and a salary in line with the responsibilities 
Applications should be made in writing, and should be addressed to 
The Finance and Establishment Department (T.10), 

British iron and Steel Federation, 
Stee! House, 
Tothill Street, 
London, $.W.1. 


involved will be paid. 





ENGINEER (TECHNICAL WORKS) 


MINISTRY OF HEALTH. Pensionable post in 
London for man at least 30 on September 1, 1960, for 
duties concerned with pricing and cost analysis of 
mechanical and electrical engineering services in 

Qualifications: apprenticeship and good 
experience in mechanical/electrical installation and 
maintenance work; technical qualifications of 
H.N.C. standard normally expected. Applicants 
must be familiar with contract conditions. Salary 
seale £1375-£1589.—-Write CIVIL SERVICE COM- 
MISSION, 17 NORTH AUDLEY SsTRERT, 
LONDON, W.1, for application form, quoting 
8/5199/60. Closing date 20th October, 1960. D9 





SOUTH AFRICAN COUNCIL FOR 
SCIENTIFIC AND INDUSTRIAL RESEARCH 
NATIONAL INSTITUTE FOR ROAD 
RESEARCH 
VACANCY: 

CIVIL ENGINEER 


Applications are invited from graduates in Civil 
Engineering, with several years practical experience 
of road construction and maintenance, for the post 
of Research Officer in the Soil Mechanics Division 
of the National Institute for Road Research, 
Pretoria, South Africa. 

Research is to be done into the construction and 
maintenance of gravel roads with the object of 
reducing costs and alleviating the dust nuisance. 
The project is to be started by a thorough exam- 
ination on full-scale road trials of the use of waste 
— liquor from the awd industry. 

he salary will be according to qualifications and 
experience on one of the following scales:— 

Senior Research Officer: £1380 by £60 to £1740 

by £60 to £1860. 

Research Officer: £1080 by £60 to £1320 by £60 

to £1560. 

The Council will bear the cost of transfer of the 
successful applicant and his family from place of 
residence to Pretoria and will contribute to the cost 
of transport of household effects. A certificate of 
good health and a chest X-ray examination will be 
required. 

nformation regarding general conditions of 
service may be obtained from the South African 
Scientific Liaison Officer, Africa House, Kingsway, 
London, W.C.2. 

Formal applications for the post giving full 
details of age, marital status, nationality, scientific 
and technical qualifications and experience, and the 
names of at least two persons to whom reference may 
be made, should be submitted, in the first instance 
to the SOUTH AFRICAN SCIENTIFIC LIAISON 
OFFICER, LONDON. C 981 





CIVIL, STRUCTURAL, 
AND 
PUBLIC HEALTH ENGINEERS 


Pensionable posts for men and women at least 25 
and under 35 on January 1, 1960 (extension for regu- 
lar Forces service, Overseas Civil Service, established 
civil service and temporary Government service as 
Civil, Structural, or Public Health Engineer). 
Candidates must have achieved Corporate member- 
ship of an appropriate professional Institution or 

ve ssed examinations necessary for attaining 
such membership. Salary (men, London), £830- 
£1125 according to age, rising to £1300. Promotion 
prospects.—Write CIVIL SERVICE COMMISSION, 
17 NORTH AUDLEY STREET, LONDON, W.1, 
for application form quoting, $/64-66. Dil 





DEVELOPMENT 
ENGINEER 


age 25-30 years with H.N.C. or degree, 
with wide experience and willingness to 
tackle a variety of problems, required 
for investigations in the department 
cutting up, inspecting and packing 
photographic paper. 

Salary up to £1100 p.a., according to 
age, qualifications and experience. 

This vacancy is at the Harrow Factory 
of Kodak Limited where over half of the 
10,000 people in the organization are 
employed. 

Free sickness scheme and voluntary 
part contributory life insurance. Pension 
plans in operation. 


Write for application form to: 
THE PERSONNEL MANAGER, 
KODAK LIMITED (FACTORIES), 


WEALDSTONE, HARROW, MIDDLESEX 
D15 
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THE SCIENTIFIC CIVIL SERVICE 


needs men and women for pensionable posts as 
ASSISTANTS (SCIENTIFIC). Ages at least 17} 
and normally under 26 on 1.1.60 with appropriate 
educational or technical qualifications (normally 
G.C.E. with passes at O or A level in 4 distinct 
subjects including English language and a scientific 
or mathematical subject, or O.N.C., or equivalent 
qualifications) and at least 2 years’ experience in 
either: (i) engineering or physical sciences, or 
(li) chemistry, bio-chemistry or metallurgy, or 
(iii) biological sciences, or (iv) geology, meteorology, 
or skilled work in laboratory crafts, such as glass- 
blowing. Starting salary (men, London) from 
£347 10s. (at 174) to £550 (at 25 or over). Maximum 
(London) £715. Promotion prospects. Five-day 
enerally.—_Write CIVIL SERVICE COM- 
17 NORTH AUDLEY STREET, 
W.1, for application form, quoting 
Di: 


$/59/60, 





LONDON COUNTY COUNCIL 
WANDSWORTH TECHNICAL COLLEGE 


Required as soon as possible owing to expansion 
of work :— 

FOUR LECTURERS to teach:— 

(i) and (ii) to H.N.C. Electrical Engineering 
standard. Experience in electrical power or measure- 
ments or Electronics and Transistors, an advantage. 

(iii) Metallurgy to H.N.C. and degree standard. 

(iv) Physics and Applied Physics to H.N.C, 
Metallurgy and Engineering level. 

ONE ASSISTANT GRADE A to teach 
matics to O.N.C. standard. 

For all posts, graduate or equivalent qualifications 
required. Industrial and teaching experience 
desirable. Burnham F.E. salary scales: Lecturer, 
£1370 by £35 to £1550 plus London allowance. 
Possible entry above minimum of scale. Assistant 
Grade A, £520 by £27 10s. to £1000 plus London 
allowance and additions for qualifications and 
training. Increments within scale for approved 
experience. 

Application forms from SECRETARY AT 
COLLEGE, WANDSWORTH HIGH STREET, 
8.W.18, to be returned by 7th October. Please 
quote (FE3a/En/2363/9). C 983 


Mathe- 





BRISTOL COLLEGE OF SCIENCE AND 
TECHNOLOGY 
(A COLLEGE OF ADVANCED TECHNOLOGY) 


ASHLEY DOWN, BRISTOL, 7. 


PRINCIPAL: G. H. MOORE, M.Sc., F.P.5., 
F.R.LC. 


The Governors invite applications for the posts of 
LECTURERS (2) to teach heavy current subjects in 
courses leading to Dip. Tech. LE.E. Part Il, 
Higher National Diploma and Higher National 
Certificate. Candidates must hold appropriate 
academic and/or professional qualification and 
should have had teaching, industrial and/or research 
experience. 

Salary within the range £1370 to £1550. 

Application forms, returnable within two weeks, 
and details from the Registrar. D8 





ASSISTANT KEEPERS 
SCIENCE MUSEUM 


Four pensionable posts for men or women at least 
21 on 1.9.60. One in Department of Chemistry 
(to be in charge of Photographic Collection), 1 in 
Department of Astronomy and Geophysics (to be 
concerned with Meteorology, Navigation or Astron- 
omy), and 2 in Department of Aeronautics and 
Sailing Ships (one to be in charge of Aeronautical 
Collection (engines and rockets) and the other to 
deal initially with Agricultural Machinery and 
Illumination Collections). Qualifications: 1st or 2nd 
class honours degree in Chemistry, Engineering, 
Physics or Mathematics (as appropriate), or equi- 
valent, and preferably some post-graduate experi- 
ence. Knowledge of foreign languages an advantage. 
Men’s salary scales (London) £730-£1028 or £1310- 
£2190 according to age, qualifications and experi- 
ence. Appointment on higher scale will not normally 
be before age 30 (or 28 for well qualified candidates). 
Starting pay may be above minimum on both scales. 
Promotion prospects.—Write CIVIL SERVICE 
COMMISSION, 17 NORTH AUDLEY STREET, 
LONDON W.1, for application form quoting 


$/5204/60. Closing date 8rd November, 1960. 518 





ESSEX TECHNICAL COMMITTEE 
THURROCK TECHNICAL COLLEGE 
WOODVIEW, GRAYS, ESSEX. 


Applications are invited for the pod | 4 _ 
ASSISTANT LECTURER GRAD in the 
Engineering Department to teach Mathematics, 
Engineering Science, Machine Drawing and Physics 
up to Ordinary National Certificate standard and 
final City and lds Certificate standard. 
Applicants should have good academic qualifica- 
tions together with some industrial experience. 
Teaching experience would be an advantage. 
within scale £700 to £1150 per annum, 
hus additions for training and graduate qualifications 
f in accordance with Burnham Further Education 
Report conditions. The commencing salary will 
have regard to previous experience. 
Application forms (to be returned as soon as 
ible) may be obtained from the COLLEGE 
SLERK. D 23 
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ENGINEERS, PHYSICISTS 
OR 
METALL URGISTS 


PLASTICITY research at National Engineering 
a (D.8.1. ep ), East Kilbride, Glasgow. 
My sd or Metallurgists requi as 
SCIENTIFIC FFICERS, yee 8.0.’s., to work 
- ‘—{a) existing format ses for metals, 
pone me meg forging and roll g, and new methods 
roducing _ deformation, ¢.g., explosive 
Sercviog. (0) ticity including deformation and 
fracture, stress wave propagation in materials. 
(c) Mechanical and ph pro; jes of materials 
under high fluid pressures, metal forming processes 
under ge ressures, and production of materials by 
a tra high pressures and temperatures. 
=, a Vaca’ for a mathematician. (d) Theoretical 
coer aad per rr | development of fundamental 
fooor lution of specific problems. Quailifi- 
cations: anne ‘a 2nd Class Honours degree in appro- 
priate scientific subject and (for 8.8.0.) at least 


3 years’ uate experience. Houses available 
for —— staff in the New Town. Salary ranges:— 
mo £690-£1144. 8.8.0., £1250-£1540. 


—-F-~ . MINISTRY OF LABOUR, TECHNI- 
CAL AND SCIENTIFIC REGISTER (K), 26, 
KING STREET, LONDON, 8.W.1. Quoting €.596/ 
OA. Closing date, 24th OCTOBER, 1960. D18 





EXPERIMENTAL OFFICER 


TROPICAL PRODUCTS INSTITUTE (D.8.1.R.), 
LON 1, requires EXPERIMENTAL 
OFF ICER or A.E.0. for design and development 
work on small mechanisms, laboratory equipment 
and pilot plant. Should have workshop p baceeeet 
with electrical experience. Qualifications: 

Elec. or Mech. Engineering or equivalent generally 
expected. Salary ranges:—(Men), A.E.O., £447 10s. 
(age 18)-£970. E.O. (minimum age 28), £1075- 
£1325. Forms from MINISTRY OF LABOUR, 
TECHNICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, 8.W.1, —s 
D.602/0A. Closing date, 14th OCTOBER, 1 


SCIENTIFIC OFFICERS 


MACHINE TOOL RESEARCH at National Engi- 

Laboratory Oblears/Beator .1.R.), East Kilbride, 
Glasgow. Scientific 8.0.’8 required 
in new team being formed ~~ cover all aspects of 
machine tool control. Scope for research in new 
methods as well as improvements in existing 
mnethods. 

POST A. Measuring Systems: Electrical Engi- 
neer with practical experience in electrical measure- 
ment of m quantities. 

POST B. Servo-systems: Electrical or mechani- 
cal engineer with theoretical and practical post- 
graduate experience of servo-systems; scope for 
pon tomy theory and practice in applications from 
ion instruments to machine tools. 

OSTC. Mathematical Control: Mathematician, 
preferably with experience in application of mathe- 
matics to engineering problems, of digital computers 
and of numerical ana! age nd pepe existing methods 
of instructing machine too! a ae hong machining 
aos. 8 - develop nn met in conjunction 


with core 
D. "Electronic Systems: Electrical engineer 
with practical experience of electronic circuits, 
knowledge of a techniques, digital counting and 
recording, and transistor circuits, to design new 
circuits to measure and inspect mechani parts, 
and develop electro/mechanical and electro/hydraulic 
servo controls, 
of a €. Hydraulic servo-com se eye Mechani- 
a with experience in and use of 
poh valves and servo motors to " uate perform- 
ance of existing components and originate new ones. 
Qualifications: 1st or 2nd Class Honours degree in 
appropriate subject and (for 8.8.0.) at least 3 years’ 
post-graduate experience. Houses available for 
married staff in New Town. Salary ranges: (Men), 
S.0., £690-£1144. 8, - £1250-£1540, Forms 
from MINISTRY OF L UR, TECHNICAL AND 
SCLENTIFIC REGISTER (K). 26, KING STREET, 
LONDON, 8.W.1, quoting 614/04 and post in 
— intereested. Cl osing date, 17 OCTOBER, 
D19 





APPOINTMENTS OPEN 


SENIOR ENGINEER 


Wanted Ek, — Mill near Dublin, SENIOR 
ENGINEER, with at least 20 years’ experience of 
maintenance "of hea vy plant and installation of new 
ag on an extensive scale. University Graduate 
of Instit tion of Mechanical Engineering 
preferred. Good salary offered to proved competent 
worker, Apply to BOX C0957, Offices of 
ENGINEERING. 
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PILKINGTONS 


the greatest name 
in the world of GLASS 
have vacancies NOW in the largest and 


best equipped glass research unit in the 
world. 


Fundamental and applied research and 
pilot plant work on a scale larger than 
usual is being carried out in the following 
fields :-— 

Solid state physics 
Reaction kinetics 
Heat transfer 
Thermodynamics 
X-ray techniques 
Electronics 


covering the range of products from sheet, 
plate and Float glass to cathode ray tubes, 
high voltage insulators and Fibreglass. 

Graduates interested in this type of 
industrial research work are invited to 
write to 


Mr. W. J. R. Merren, 
Director of Research 
Pilkington Brothers Limited 


St. Helens * Lancashire 
© 982 








SCIENTIFIC and TECHNICAL 
ADVANCES IN THE 
GAS INDUSTRY 


provide opportunities for qualified 
staff to undertake interesting and 
ogressive work in the Central 
boratories of the South Eastern 
Gas Board. 
Vacancies exist for: 
Scientific Staff 
Applicants for these vacancies should 
be qualified Chemists or Physicists 
ee gg to deal with practical prob- 
ems associated with the manufacture 
and utilisation of town gas and its 
roducts. 


echnicians 


Applicants for these vacancies should 
competent craftsmen who have 

studied and obtained qualifications in 
their craft and are willing to gain 
experience to enable them to become 
specialists in various branches of gas 
and fuel Staff 
Junior Staff 

The Board needs young men and 
women with an educational standard 
of at least “* O ” level G.C.E. in several 
subjects including science, who are 
prepared to study for further qualifica- 
tions while undergoing practical train- 
ing in the laboratories. 
Good salaries 


cod Pension Scheme 


Apply in writing, giving age, full 
details of education, qualifications, 
we and quoting reference V15/1322, 


The Personne! Manager 
SOUTH EASTERN GAS BOARD, 


Katharine Street, Croydon a 
6 














Please write briefly in first instance, quoting Reference No. 825, to:— 














CHIEF ENGINEER 


for the main mill of Star Paper Mills Ltd., Feniscowles, North Lancashire. The Company, situated in 
very attractive surroundings, operate two modern paper-making machines and considerable ancillary 
equipment, including after-coating machinery. The plant is managed by up-to-date practices. Com- 
mencing salary will be commensurate with responsibilities of the appointment and will be progressive. 
Other benefits include a generous pension scheme and a car. Conveyance charges and cost of removal 
will be met. 

The Chief Engineer will have responsibility for a staff of 100 and an essential of the appointment is 
to ensure that the equipment of the mill is in condition to operate continuously 7 days per week, 50 weeks 
per year and that the cost of maintenance is economic. 
development and enlargement work to be carried out in the foreseeable future in the main by Company 
labour. 


Among the desired qualifications are personal experience of the control of the maintenance of paper- 
making machinery, including continuous 7-day operation; personal experience of the operation of planned 
maintenance; first-class professional qualifications are required. Applicants may be any age up to 50— 
experience is the main qualification. 


ASHLEY ASSOCIATES LTD. 
PETER HOUSE, MANCHESTER 1, 
RETAINED TO ADVISE ON THIS APPOINTMENT 


In addition, there is a considerable amount of 
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ENGLISH ELECTRIC 


have a number of vacancies for Engineers, Designers, and Draughtsmen in the 
General Engineering Projects Department, at their London Office. 

The Department is concerned with the layout, engineering and site construction 
of Power Stations (Steam, Hydro, etc.), large factory installations such as textile mills 
and similar work. Responsibilities run from tender to commissioning stage, calling 
for frequent visits to the Company’s works and also sites, which may be at home or 


overseas. 


ELECTRICAL AND CIVIL ENGINEERS 


who should be graduate members of their appropriate Institution and have 
previous experience of Power Station equipment, foundations, and auxiliaries. 
These posts call for considerable initiative and design responsibilities. 


DESIGNERS AND DRAUGHTSMEN, 
CIVIL ELECTRIGAL, MECHANICAL 


These are senior posts carrying attractive salaries, and whilst it is expected 
that candidates would possess at least an H.N.C., strong emphasis will be 
placed on previous experience of the type of work described above, i.e., 
Heavy machinery foundations, reinforced concrete and steel structures, 
ducting, etc. Oable runs, control panel layouts, etc., pipework, high and low 
pressure, craneage, turbine installations, etc. 


Write giving full details to 


DEPT. G.P.S., ENGLISH ELECTRIC HOUSE, 
STRAND, LONDON, W.C.2 


quoting reference EG599T. 


THE GLACIER METAL COMPANY 
LIMITED 


Invites applications from 
YOUNG 
ENGINEERS 
For posts in a 
SPECIAL ASSIGNMENT GROUP 


attached to the Chief Production Engineer 
at Company Headquarters. 


On entering, they will be deployed to 
work on special projects chosen to allow 
them to make an Saeedints impact on the 
work of the company. 


Projects are of great interest and often 
concern new developments; they last some 
months each and may take place in any of 
the Company’s Factories in England or 
Scotland. 


After about 6 months in the — 
members are eligible for permanent posi- 
tions in the Company where career prospects 
are excellent. 


SALARY RANGE: {950 to £1350 per 


annum. Requirements: a good qualifica- 
tion, and, to warrant appointment towards 
the upper part of the range, some practical 
experience. In particular, however, the 
Company is seeking for these positions men 
showing evidence of promotion potential. 


7 lications should be sent to Personnel 
Di nal Manager (Ref. 8.A.), 


Glacier Metal Company, Ltd., 
Ealin; . rton, 
Wembley, Middlesex. 








FAIREY AVIATION LIMITED 
VIBRATION TEST DEPARTMENT. 


Middlesex, 





VIBRATION ENGINEER 


required for senior post 
to work on practical investigations of vibration and fatigue in helicopters. 


Candidates should be graduates or hold H.N.C. with Endorsements and have several years 


experience in this field 
APPLICATIONS FOR THIS INTERESTING AND REWARDING POSITION 


SHOULD BE SENT TO THE PERSONNEL MANAGER AT HAYES, MIDDX. 
D14 


’ 





The 
British Steel Castings Research 
Association 


require a 
SENIOR 
RESEARCH ENGINEER 


to be Head of the Engineering Section in the 
Association’s modern laboratories in Shef- 
field to supervise the work of a team of 
investigators concerned with studies of 
plant and equipment used in steel foundries, 
problems relating to atmospheric pollution 
and industrial health, operational research 
in foundries and the design of castings. 


licants should be professionally 
qualthed mechanical engineers with several 
years’ experience, who are interested not 
only in investigational work but also in 
applying the results of such work in industry, 


The salary will be progressive and 
initially will be commensurate with age and 
experience. Good superannuation scheme 
and working conditions.—Applications to 
THE DIRECTOR, at 5, EAST BANK 


ROAD, SHEFFIELD, 2. 
C 995 


{Suppiement] 23 September 1960 ENGINEERING 


HENRY hens & Harn: Snead LIMITED 
have a vacancy in their Sales Department for the 
following :— 
MECHANICAL ENGINEER 
for the development of high -temperature heat- 
resisting — ialoys in the United Kingdom and 
Overseas. jes will include advice to customers 
on the . aldien of heat resisting —— for the 
construction of all heat engineering iipment. 
Applicants should preferably be be ween 27 and 
35 and should hold a degree or equivalent quali- 
fication, and should have had some industrial 
experience in the gas turbine, automotive or general 
high-temperature engi 
Good salaries commensurate with age, quali- 
fications and experience, will be paid. A car will be 
provided. 
The Company provides excellent canteen, recrea- 
tional and other welfare facilities, and operates 
generous Non-Contributory Pension and Life 


Assurance Schemes. 

Applications should be made in wine. ries 

details of — and experience, and 

addressed the Personnel ¥et onnctins 

reference 8.52), HENRY WIGGIN & 

LIMITED, WIGGIN STREET, BIRMINGHAM 16. 
C 986 





MALAYA 


Leading British Merchant House requires CIVIL 
ENGINEER for the Consulting En, yo Depart- 
ment of its Malayan Subsidi ompany. This 
department is concerned with the Engineering aspects 
of the management of Rubber and Palm Oil Planta- 
tion Companies. Applicants must be under 30 and 
preferably Graduate or Associate Members of the 
Institution of Civil Engineers, although holders of 
the Higher National Certificate with the right 
experience would be considered. Furnished accom- 
modation is provided at nominal rent. Frequent 
paid U.K. leave with free passages. Medical Scheme. 
Contributory Retirement Schemes. Other terms 

be discussed at interview.—-BOX D 3. Offices of 
ENGINEERING. 





PLANNING 
MANAGER 


A rapidly expanding Company engaged in the 
design, manufacture and erection of low temperature 
process plant requires a qualified engineer to be 
responsible for the planning activity of the Company. 


He will provide delivery estimates for use in sales 
proposals, direct the preparation and maintenance of 
central schedules for project orders and disseminate 
information regarding shop-hour loads, etc., and 
material purchasing activity for general planning and 
budgetary purposes. 

Applicants should have extensive experience in 
engineering, manufacturing, construction and opera- 
tions, etc., with specific knowledge in scheduling 
and co-ordinating these activities. 


Please reply to: 


Personnel 6 (Gi 
AIR PRODUCTS (G.B.) LTD. 
49-50, Poland Street, 
London, W.1. 














English Subsidiary of Large 
European International High Grade 
Steel Company 


require 


Experienced Tool Steel Salesman 
British Home Market 


Successful applicants will be expected to undergo a course of training on the Continent. 


Reply giving particulars to: 
Lancaster, King, Ridgway & Co., 
Chartered Accountants, 
Queen’s College Chambers, 
Paradise Street, Birmingham, 1 











MOTOR AND CONTROL GEAR DIVISION 
DRAUGHTSMEN 


Several Draughtsmen are required at our HUYTON (Liverpool) office 
for the Design of Electrical Control Gear. 
class of work preferred but not essential. 
either Electrical, or light Mechanical work are invited to apply. 

Several Electrical Draughtsmen are also required for the preparation 
Positions are permanent, and the work offers 

These are staff positions qualifying for the 
Full canteen facilities available. Fi 


of Wiring Diagrams. 
excellent opportunities. 
Company’s Pension Scheme. 


week finishing 4.30 p.m. on Fridays. 


Huyton. 


Please write for application form quoting Reference S.16 to:— 
Personnel Manager, 


Associated Electrical Industries (Manchester) Ltd., 
Trafford Park, Manchester, 17. 


Previous experience in this 
Qualified Draughtsmen on 


Five-day 
Interviews will be arranged at 














THE REED PAPER GROUP 
requires a 


QUALIFIED 
MECHANICAL ENGINEER 


This appointment occurs in the expanding 
packaging field and the person appointed 
will be required to take charge of a number 
of engineers engaged in Process Develop- 
ment. This is a senior position involving 
responsibility for technical guidance and 
control of staff engaged on development 
projects. 


Applicants should have a university 
degree or A.M.I.Mech.E., age preferred 
30-40. Applicants should have several 
aw experience in Process Development 

ork. 


Excellent conditions of service include a 
non-contributory pension scheme and 
assistance with house purchase. 


Written applications with full details of 
qualifications and career to date, should be 
addressed to:— 

THE GROUP PERSONNEL OFFICER, 
ALBERT E. REED & CO., LTD., 
LARKFIELD, Nr. MAIDSTONE, KENT, 
quoting REFERENCE QME/PDDD/90. 

I 





BRITISH OXYGEN GASES 
LTD. 


DEVELOPMENT GROUP, 
HARLOW 


TECHNICAL. ASSISTANTS 


British Oxygen Gases Limited have 
vacancies for Technical Assistants in their 
Development Group. The work is in 
connection with the development of 
equipment of a specialised nature in the 
compressed gases held. Applicants should 

yssess an O.N.C. or equivalent and have 
iad some experience of test and experi- 
mental work. Housing assistance is avail- 
able at Harlow. There are good prospects 
as the activities of this section are expand- 
ing. 


Write stating brief details to the 
CHIEF DEVELOPMENT ENGINEER, 
BRITISH OXYGEN GASES, 
PINNACLES WORKS, HARLOW. 
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SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMEN required for interesting work 
on large chemical plant installations. Experience in 
this type of work is desirable but not essential and 
applicants with general mechan engineering 
— will be favourably considered. The posts 
offer opportunities and consistent with 
experience and ability. Modern offices situated in 
the London E.C.4 area. Five-day week and super- 
annuation scheme.—Applications, which will be 
treated in the strictest confidence, giving details of 
age, qualifications and experience, and quoting 
ref. LeL/E2/67, should be addressed to The aca 4 
Personnel Manager, LAPORTE INDUSTRIE 

LIMITED, HANOVER HOUSE, 14, HANOVER 
SQUARE, LONDON, W.1. C 969 





POTENTIAL TECHNICAL DIRECTOR 


to head Engineering and Manufacturing Division of 
medium sized London Company. A knowledge of 
the Printing and/or Packaging Industry would be 
an advantage. 2 

Applicants aged 30-45 should have a mechanical 
engineering degree or equivalent and have some 
experience with a Company manufacturing Capital 
Goods, in planning, organising and controlling 
manufacturing programmes. 

The Company has plans for expansion and the 
finance available to carry them out. There are 
excellent prospects for a man who has the ambition, 
ability and experience to assist in carrying out these 
plans. 

Commencing salary £3000-£4000 per annum. 
“Top Hat” Pension Scheme and car. 

Full details of qualifications and experience, and 
present salary to BOX D5, Offices of ENGINEERING. 





DUNLOP RUBBER COMPANY, LIMITED, 
SPEKE, 
require 
DRAUGHTSMEN 


for work on projects involving (a) Design of special 
popes machines; (b) Plant layouts and mechanical 
handling systems. 

Applicants must have served an engineering 
apprenticeship. Subsequent Drawing Office experi- 
ence in the type of work as described above is an 
advantage. Qualifications such as O.N.C. or 
H.N.C. desirable, but experience is the first considera- 
tion. 

Excellent opportunities for advancement within 
the organisation, Good holidays, pension scheme, 
sports and social facilities, etc. 

Applications, giving full details of experience, 

be addr 


etc., should essed to the PERSONNEL 
MANAGER, DUNLOP RUBBER CO. LTD., 
SPEKE, LIVERPOOL, 24. D 24 





Organisation. 
and experience. 





Applications are invited for the post of 


DIRECTOR 


of the newly formed 


Drop Forging Research Association 


The Association, which will be independent, will operate at the B.I.S.R.A. Laboratories at 
Hoyle Street, Sheffield. A highly qualified scientist is sought, preferably with previous 
experience in Research Association work, who can build up and lead a new 
The salary, which will be substantial, will be commensurate with qualifications 


Applications, which will be dealt with in strict confidence, should be sent with full particulars 
to: 


A. L. Stuart Todd, Secretary, 
Drop Forging Research Association, 
245, Grove Lane, Handsworth, Birmingham 20. 


esearch 
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THE GOVERNMENT OF 
NORTHERN NIGERIA 


requires a 


SENIOR WATER ENGINEER 


on favourable contract terms. 


QUALIFICATIONS: A University Degree or Diploma recognised by the Institute of Civil 
Engineers and at least two years subsequent practical experience OR has passed Parts I and Il 
of the Institution examination or obtained exemption and has had at least five years practical 
experience in all. In addition, candidates should have had at least ten years ex nce in design, 
construction and maintenance of urban water supplies. Administrative experience in urban 
water —s will be an advantage. 

DUTIES: To undertake and supervise preliminary investigations and design of water works 
and water supply projects. 


EMOLUMENTS: 1. Salary, £2752. 
2. Outfit Allowance of £45 and Touring Equipment Allowance of £40 on first appointment. 
3. Resettlement Grant of £37 10s. Od. for each three months’ service inclusive of earned leave, 
payable on satisfactory completion of contract. 
4. Children’s Allowance. £120 for one child, £216 for two, £288 for three, payable on satisfactory 
completion of contract. 
5. First-Class Passages for officer and wife on appointment and on leave, and assistance towards 
cost of children's passages. 

LEAVE: Generous home leave on full pay. 

Applicants should write to:— 


THE RECRUITMENT SECRETARY (OVERSEAS), 
NORTHERN REGION RECRUITING AGENCY, 
NIGERIA HOUSE, 
9 NORTHUMBERLAND AVENUE, 
LONDON, W.C.2. 
or telephone TRAfalgar 1244, Extension 145. D 30 








The world's leading inventors and manufacturers of special purpose precision machinery 
for the Tobacco Industry have opening in their London Drawing Office for:— 


SENIOR 
ELECTRICAL DESIGNER 


Desirable applicant should be aged 30-40, with technical qualifications at least up to H.N.C. 
level, and with practical experience in the design and application of control circuits for 
small motors and electro-mechanical detector units. Some knowledge of electronics an 
advantage. 


This opportunity is permanent and progressive; it offers immediate pensionable staff position 
with 3 weeks Annual Holiday and attractive commencing terms. Applications, stating age, 
qualifications and experience, should be personally addressed in confidence toG. H. SALMON 


MOLINS MACHINE CO. LTD., 


Evelyn St., London, S.E.8 
D 16 








BIRMINGHAM REGIONAL HOSPITAL BOARD 
DEPUTY REGIONAL ENGINEER . . 21,965 — £2,385 (Eng. 5) 
ASSISTANT REGIONAL ENGINEER . 41,825 — £2,175 (ing. ©) 
PRINCIPAL ASSISTANT ENGINEERS 41,665 — £2,035 (tne. 7) 
MAIN GRADE ENGINEERS . . . . amo — £1,600 (ng. ®) 


Interesting and responsible work in Regional Engineer’s Department on design and instal- 
lation of mechanical and electrical services for new, and alterations to existing hospitals. 
Previous hospital experience desirable but not essentia!. 


Aplications (quoting appropriate reference) naming three referees to 
, 10 Augustus Road, Edgbaston, Birmingham, 15, 


by 24th October, 1960, from whom further details can be obtained. C 985 








THE DISTILLERS COMPANY LIMITED 
Designers and Draughtsmen 


The Company has vacancies for DESIGNERS AND DRAUGHTSMEN in its Engineering 
Candidates must have the Higher National Certificate in 
Mechanical or Electrical Engineering, as may be segecostate, and should be in the age range 
Non-contributory pension scheme and 
TWO DESIGNER DRAUGHTSMEN (MECHANICAL) with experience in industrial 
and chemical a layout, piping schemes and pressure vessels. 
N DRAUGHTSMAN (ELECTRICAL) with experience in the layout of 
power and lighting installations in chemical factories, including a knowledge of flame- 


Division in London, W.1. 


of 25-40. 


ONE DESIG 


proof equipment. 


ONE INSTRUMENT DRAUGHTSMAN, with experience of instrumentation on 
automatic control installations for chemical and plastic plants. 


Write: STAFF MANAGER, 
THE DISTILLERS COMPANY LIMITED, 
21/22, BOLTON STREET, LONDON, W.1. 
Quote Ref. : 


Tinge benefits. Five-day week. 


103/60 E. C 989 








BRITISH IRON AND STEEL FEDERATION 


Applications are invited for the post of SENIOR TRANSLATOR in the 
Intelligence Department. Applicants (male, British nationality) should have 
fluent French and German, and a third Bap ey aan ag or Spanish—would 
be an advantage; overseas experience in the appropriate countries is a most 
desirable qualification. Some experience of the steel producing or consuming 
industries would also be an advantage. = 

The post is a senior one and a salary in line with the responsibilities involved 
will be paid. 

Applications should be made in writing, and should be addressed to: 

THE FINANCE AND ESTABLISHMENT DEPARTMENT (T.10.) 
BRITISH IRON AND STEEL FEDERATION, 
STEEL HOUSE, TOTHILL STREET, LONDON, 8.W.1 


D4 
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ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


The Research Department, Associated Electrical Industries (Man- 
chester) Limited has vacancies for both GRADUATE and H.N.C. 
ENGINEERS for manufacturing research and development involving at 
——— mainly machining processes. The activities include laboratory- 

work on machine tools and processes, development work in 
conjunction with Manufacturing Divisions and evaluation of machine 
tools and associated control gear and drives. The experience and interests 
= — will be considered carefully in deciding the programmes 
of work. 


Please write for application form quoting reference R.16 to:— 
Personnel Manager, 


Associated Electrical Industries (Manchester) Ltd. 
Trafford Park, Manchester, 17. 











have been retained to advise on the appointment of 


THE ASSISTANT WORKS MANAGER 
for 
WHESSOE LIMITED 


Candidates should be aged 25/40 with a professional qualification in Mechanical Engineering 
together with experience in the control of works personnel. 

The man appointed must have the personal qualities and potential to make him the 
prospective successor to the Works Manager of this company which is one of the foremost 
designers and builders of pressure vessels, heat exchan, ngers, storage tanks (amongst the 
largest made), refinery units, process plants, vapour saving devices, and liquid level and control 
instruments for the Petroleum, Chemical, Fuel and Gas, and Nuclear Power industries. 
Many of its products are large in size, and following basic fabrication in the works are built and 
tested in the field at home and overseas. In the field of reactor pressure vessels for nuclear 
power, Whessoe is a world leader. 


The works employees number 750, the Erection Department 750, and in its technical and 
administrative staff of 600, some 100 are xd or equal. Please send brief details in 
confidence quoting reference F.2399 to W. F. Y ounger. 


MANAGEMENT SELECTION LIMITED, !7 Stratton Street, London, W.|. 


In no cireumstances will a candidate's identity be disclosed to our client unless he gives permission 
after a confidential interview at which he will be given full details of the appointment. 


} 997 
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ADVERTISEMENT RATES 


‘Engineering’ Appointments Section 


CLASSIFICATIONS: Public Appointments, Appointments Open, 


Appointments Wanted. 
TYPES OF ADVERTISEMENTS: 


(a) “ Appointments Illustrated” and illustrated careers advertise- 
ments: photographs or drawings may be used in conjunction with type 
matter. 

Rates: per page (12 in. — on > .. £100 
half page ss a ie i io 
quarter page .. os - es ~ as 

(b) Semi-display: 
name block or symbol. 


type matter, with or without surrounding rule, 


Rates: per page (12 in. by 9 in.) 5s ee .. £100 
per half page .. of ie - 3 . a 
quarter page .. es “e BA jo: aa 
per single column inch : £2 14s. 


(c) Single column “ run-on ” advertisements: 
to the line, 12 lines to the inch. 


Rate per line. 
(Minimum charge 18s. ) 


SERIES DISCOUNTS: 5 per cent. on 6 insertions; 
15 per cent. on 26; 20 per cent, on 52. 


BOX NUMBER: 2s. 

COPY DATE: First post Monday. 

BLOCKS: To be mounted ready for printing. Screen 100. 

ORDERS TO: “Engineering” 36, Bedford Street, London, W.C.2. 
(Telephone TEMple Bar 3663). 


approximately 6 words 


4s. 6d. 


10 per cent. on 13; 
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| policies. 


| use the first consignment of an initial | advertising is constantly at the hazard | Ada directors have unanimously recom- 
United States order for 8,000 tape of overnight variations in import | mended acceptance of the move. 
| recorders has been despatched. 


| industrial development certificates for | 


The Board of Trade have granted | 


120,000 sq. ft of new buildings at. Heavy Capital 








Confident Forecast 
From Volkswagenwerk 


HATEVER the truth may be of the | 
warnings being given on the out- | 
ment with the BINGHAM Pump Company, | 


look for the British car industry there 


is no doubt of the confidence in the | 


West German Volkswagen firm. 


The current progress report for 1959 | 
issued by VOLKSWAGENWERK, Of Wolfs- | 


burg, Lower Saxony, declares that 
though the motor industry is faced all 


over the world by a buyers’ market, the 


Volkswagen plants are not able to meet 
the rising demand for their cars. An 


intensive programme of capital invest- | 
ment was continued last year. The | 
complete engine production division | 
was moved to the Hanover factory as | 
part of the company’s decentralisation | 


policy. Heavy capital investment is 
also going on this year. 

Volkswagen output last year rose by 
25-9 per cent to almost 700,000 cars 
and commercial vehicles. In the three 
preceding years the increase in output 
had been slipping from 19-9 per cent 


Tractors in India and 
an Anglo-US Agreement 


Close on 
Government’s decision that allows 
Davip Brown to substantially expand 
their tractor production there, the 
company is able to announce an agree- 


manufacture and sale of pumps to the 
American company’s designs. 

India first. The original licence to 
| David Brown's allowed only the pro- 
| duction in India of the 14 h.p. DB2D. 
This has now been expanded to provide 
| for the manufacture of the current 


DB850 and 950 Implematic tractors, 


which are of 35 and 42-5 h.p. 

The Indian Government’s new deci- 
sion allows the local David Brown 
company, Davip BROWN MAHINDRA 


| a year. The subsidiary is jointly owned 
| with MAHINDRA AND MAHINDRA, Bom- 
bay, the India distributors for the home 
| company. 
Production at this level calls for a 
new factory, which is now going up near 


Bombay. Meantime, part of the local | 


TRACTORS, to build up to 3,500 tractors | 


(1956) to 17-1 per cent (1958). Average | company’s plant is being used for 
daily output during the year rose much | assembly and distribution. A con- | 
faster in the car division than in com- | signment of s.k.d. tractors (semi-knocked | 
mercial vehicles. Daily car production | down) has been shipped out from the 
increased from 1,866 to 2,344; com- | United Kingdom. A training school, | 


| Langley, Buckinghamshire, and con- 


| Needs of Industry 


| struction is expected to begin this year. | 


| The company’s development programme 


the heels of the Indian | 294 its normal spending on new plant 
. and machinery, will cost about £300,000. | 


| The group net profits for the year, 
| after tax, were £374,397 against £301,164 
in the previous year. 


of Portland, Oregon, USA, for the | 


‘Industrial Lubricant Chief 
Off to America 


| The constant posting of company 


| executives in both directions across the | 


| Atlantic on sales and other visits con- 
tinues. 
Baron Rolf Beck (inset) chairman of 


| 





the Strep Group, has flown to America 
where he is making a four-week tour of 


mercial vehicles from 429 to 495. 


Brazilian Enterprise 


Western Germany, exporting just 
over half of its total vehicle production, 
accounts for a third of the vehicle 
exports of the Western world. The 
Volkswagen share of the German 
exports was 46°4 per cent, against 
43 per cent in the preceding year, 
passenger cars reaching a higher pro- 
portion than commercial vehicles. The 
dependence of the Volkswagen export 
success upon the United States market 
is apparent from the 193,326 vehicles 


sent across the Atlantic out of a total | 


export of 404,185 units. 
In Brazil, VOLKSWAGEN DO BRAZIL pro- 


run by company engineers from Britain, 
is being set up in Bombay. 

The pump agreement enables the 
Foundries Division, of David Brown, 
| at Penistone, South Yorkshire, to 
| produce Bingham-designed double vol- 
| ute single-stage centrifugal pumps and 
| to market them throughout the Eastern 


| 


| hemisphere but not in Australia, | 


| New Zealand and part of Japan. 

A special section has been established 
| in the Foundries Division for the David 
| Brown-Bingham pumps and it is 


| expected that as production expands | 


| the range of pumps will be widened. 
| At first the intention is to concentrate 
upon the oil industry which is, so far, 
the principal user of this type of Port- 
land-built pump. 


| 
| 
| 
} 


duced 8,383 commercial vehicles during | 
1959; following the Brazilian import | 
regulations these had a “ local content” | 


of 84 per cent. 8,445 passenger cars 


were assembled after being imported as | 


parts. 


Rapid Progress in 
an Ulster Subsidiary 


Within five weeks of recruiting its first 
workers, the new GRUNDIG subsidiary 
in Northern Ireland of the well known 
West German firm, is producing 120 
tape recorders a day. 

The Grundig company are using a 
temporary production line in an 


18,000 sq. ft Government-built standard | 


factory at Dunmurry, near Belfast. 
Twelve of the company’s staff from 
Nuremberg travelled to Northern Ire- 
land to train the local recruits. 

The company is shortly moving into 
a 72,000 sq. ft factory at Dunmurry, 
now being built by the Ulster authorities. 
An initial labour force of 200 is expected 
to increase to 800 over two years. 
From the small standard works now in 


The Hazards of 
Export Publicity 


The wide field over which new capital 
investment is spread takes in all shapes 
and sizes of companies. One concern, 
| whose product is better known than 
their name, who have permission for 
important new factory building are the 
Paso_ps Company, makers of children’s 
clothes. 

In the last financial year Pasolds 
exported more than two million garments 
bearing their Ladybird trade mark to 
| over 60 countries. With this sort of 
record the company are in a strong 
position to add their voice to the chorus 
of complaint that while foreign com- 
panies are given export encouragement, 
in the form of tax rebates and so on, in 
Britain they get nothing but exhorta- 
tions. 

Pasolds raise an interesting point 
about advertising allocations. Home 
advertising, they say, is a safe long-term 
investment. The worth of overseas 





Canada and the United States. One of 
his aims is to introduce one of his 
companies’ Molyslip lubricant supple- 
ments to North America industry. The 
Slip Group already have a number of 


| compounds established in the dollar 
| sales area. 


Washing Machine Firm— 
No Final Dividend 


Further confirmation that the domestic 
electric appliance market was in decline 
before the hire purchase restrictions 

| were applied earlier this year is given 

| by the annual report of the ADA 
| (HALIFAX) washing machine, refriger- 
ator and machine tool company. 

The high level of production that the 
company had built up during the 
previous financial year was well main- 
tained until December, 1959, says 
Lt-Col. W. D. Gibbs, the Ada chairman, 
in his review. But from the beginning 
of this year sales began to taper off 
under the impact of a much lower level 
of demand. The period of doubt as to 
the Chancellor of the Exchequer’s 
intentions before the budget helped to 
make the situation worse and the hire 
purchase restrictions had a “ drastic 
effect.” 

Colonel Gibbs expresses the hope 
that the Government will succeed in 
finding some method of controlling its 
financial policy without disturbing the 
normal state of consumer demand. 
With a trading profit reduced to 
£205,494 against the previous year’s 
£350,267 no final dividend was recom- 
mended. There had earlier been an 
interim dividend of 10 per cent. 

PuiLips ELECTRICAL INDUSTRIES have 
put in a bid for all the Ada shares 
which they do not already own. The 








industrial fuel oil additives and chemical | 


| The announcement by Lazarp Brothers 
that underwriting is going on for the 
£7 million ENGLISH ELectric debenture 
| issue brings to around £30 million the 
| total of capital which is being currently 
raised by industry. 

| The Bowarer issue in the region of 
| £10 million, the PLessty Rights issue of 
| £10 million and the issue by the 
| GEorGE Couen 600 Group for a large 
| but not yet announced sum all go to 
| make up the £30 million. 

| Circularising the English Electric 
| stockholders, Lord Nelson, the chair- 
man, points to four contributors to the 
| company’s growth, all of which need 
capital. Both manufacture and the 
testing of new equipment in the electric 
| power side of English Electric involve 
technical developments for which sub- 
stantial spending is necessary. The 
Canadian MARCONI company has ob 
tained a licence for television on the 
English speaking transmission in the 
Montreal area. Another capital con- 
suming development is the formation 
| with AUTOMATIC TELEPHONE AND ELEC- 
TRIC Company and with Ericsson 
TELEPHONES Of a company through 
which it is intended to increase the 
volume of transistor output and thus 
reduce the manufacturing costs. 

Lord Nelson’s fourth point was the 
conclusion of the negotiations by the 
BriTIisH AIRCRAFT CORPORATION for the 
purchase of a 70 per cent holding in 
HUNTING AIRCRAFT. As a member 
firm of BAC English Electric has paid 
its proportion of the price. 
| The major issues on the grand scale 
| by the industrial leaders are not alone 
| in the capital field. Certain smaller 

concerns are also at various stages in 
raising additional capital on the market. 


| 
} 
} 
i 





Collapsible Gates 
| and Nylon Grilles 


The depressed conditions in the building 
industry in the first six months of the 
past financial year are reported by the 
chairman of the Brapy Group to have 
improved, giving the companies in the 
group increases in activity more than 
those experienced in normal periods of 
good trading. 

The Brady Group includes among its 
products various types of shutter doors, 
metal and nylon rolling grilles, electric 
lifts, Batley concrete garages, rubber 
doors and ornamental ironwork. The 
group consolidated profit for the year 
rose by £27,000 to £398,000. 

Brookes & Company (1925) became a 

wholly owned subsidiary during the 
year, furthering the group’s interests in 
architectural metal work and adding, 
in Manchester, to the capacity of the 
group for the production of sliding 
shutter doors. Conditions in the 
building industry compelled a reduction 
in the company’s prices in order to 
maintain the share of the work available 
but the order book is now considerably 
increased and a better return is being 
made. 
The results for the group so far this 
year are described by the chairman, 
Mr. R. R. Seymour, as good and order 
books are at record levels, 








Production 
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Safety Comes to Electrostatic Spraying 


Electrostatic paint spraying 
is economical both in time and 
materiais. The Felici electro- 
static generator makes the 
process safe and cuts the 
capital cost. 


© advent of the Felici electrostatic generator, 

with its flat voltage/current characteristic, 
its inherently safe method of operation and its 
small size, might well revolutionise the paint 
spraying business. The first equipment to use 
this generator is the Statron developed by 
Société Anonyme de Machines Electrostatiques 
(SAMES), of Grenoble, France. 

The Statron comprises an electrostatic genera- 
tor producing 90,000 V, an atomising spray gun 
with an adjustable output up to 5 gallons of 
paint per hour and a feeding system for the 
paint. This feeding system may be based on a 
gravity tank situated above the gun, a paint 
cylinder connected to a source of compressed air, 
or simply a small paint pump. 

In operation, paint at a pressure of about 10 Ib 
per sq. in is delivered to the spray gun, which 
weighs 12 0z, together with electrical power at 
24 V and 90,000 V; the lower voltage being used 
to drive a small electric motor incorporated in 
the gun and the higher voltage to charge the paint. 
The paint is led to a cylindrical cup which is 
rotated at 3,000 r.p.m. by the motor, and the 
electrically charged paint then spins out of the 
end of the cup in an atomised spray due to the 
centrifugal force imparted by the revolving cup. 
The electrostatic field which is present also 
assists in the atomisation of the paint. 
Charging of the paint (negatively to 90 kV) 
helps in the dispersion because particles are 
similarly charged and hence mutually repellent. 
Thus, the spray gun produces a cloud of finely- 
dispersed negatively-charged paint particles which 
are attracted to any earthed object in their path. 

In the great majority of cases this cloud of 
paint will cover all sides of an article merely by 
spraying towards one face of the article. It will 
cover the surfaces of the nooks and crannies of 
an object without any particular effort or skill 
on the part of the operator—indeed, a first class 
spraying job can be done by unskilled labour 
after only a few minutes instruction. The main 
advantage, however, is probably the fact that 
overspray is virtually eliminated. 

A survey in Germany produced the figures for 
savings of time and materials using the Statron 
which are shown in the accompanying table. 

It will be appreciated that the Statron can be 
used to spray any material which is an electrical 
conductor, even in the mildest way. To the 
indiscriminating paint, then, the operator being 


The paint wraps all round the object. 


earthed represents just as good a target as the 
work and it is not impossible for him to spray 
himself. This is why the gun, shown in the 
accompanying illustrations, is fairly long to 
keep the paint away from him. So long as the 
gun is kept near the work when it is operating, 
6in is about the average, there is no danger of 
anything untoward occurring. 

The charge is imparted to the paint in the 
spinning cup which is connected to the electro- 
static generator and insulated from the rest of 
the gun. This means that the specific resistance 
of the paint must be high in order to prevent 
too much current running down the paint line 
to earth. It is recommended that the specific 
resistance should be between the following 
limits: 2 x 10* and 5 x 10° ohm. cm. The 
specific resistance of a paint can be adjusted 
to a satisfactory value by adding one solvent or 
another—for example, alcohol decreases resist- 
ance and petrol increases resistance. The upper 
limit of the specific resistance is fixed in order 
to facilitate transmission of the charge to the 
paint. If the resistance is too high, it is difficult 
to charge up the paint particles. The only 
paints which cannot be used with this equipment 
are those containing water. This is because of 
their high conductivity. 

The electrostatic generator is housed in a 
metal box measuring approximately 26in by 
13 in by 114in and which weighs about 134 Ib. 
The short circuit current of the generator is 
0-2mA. This is well below the lethal dose and 
the equipment can be earthed to the human body 
without discomfort or danger. 

Each gun is supplied with four atomising heads 
of different sizes. Selection of the head is 
determined by the amount of paint required from 
the gun—the smallest, 50 mm. diameter, nozzle 
sprays between 4 and 6 litres an hour, and the 
largest, 100mm. diameter, nozzle gives 25 to 
30 litres an hour. 

The considerable savings in man-hours and 
materials should make electrostatic spraying 
very attractive indeed to anyone who does a lot 
of spraying. There must be many large-scale 
applications for this equipment where fixed 
installations using one or more Statron units 
could speed up the production flow and cut 
material losses to a negligible amount. An 
excellent example of this is the motor car industry 
where bodies could possibly be sprayed in a 
fraction of the time now taken without the use of 
skilled labour and saving many thousands of 
pounds per annum in paint wastage. In addition, 
less floor space would be required and rejects 
could probably be reduced. 

So far as operator health and his working 
atmosphere are concerned, the usual problems are 


The voltage/current characteristic. 


reduced by electrostatic spraying. There is no 
paint fog and ventilation is required only to 
remove solvent vapours. 

The Statron is being marketed in the UK and 
Commonwealth by Aerostyle Limited, of Sun- 
beam Road, London, NW11. 





Material 
saving, 
per cent 


Time 
saving, 
per cent 


Object 


Tubular articles, i.e., 


t tubular 
furniture , 


Gratings and wire mesh fencing 80 
Scaffolding zy 
Angle sections 


Large water heaters 











Overspray is eliminated. 


A wide range of materials can be sprayed 


Schematic diagram of the circuit. 
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Gontrolling Combustion in an Open Hearth Furnace 


The air supplied to an open hearth furnace is 
used for two purposes: namely to burn the fuel 
and to provide oxygen needed for metallurgical 
reactions in the furnace. Combustion control 
is provided on many furnaces by a fuel/air ratio 
controller, together with a furnace pressure con- 
troller which limits the amount of air drawn 
through furnace doors and other openings to the 
practicable minimum under these conditions. 
This type of control system is not really adequate 
because the ability of the steel to accept oxygen 
varies from heat to heat, from reversal to reversal, 
and even within a reversal. 

A control system is needed which will provide 
sufficient oxygen for metallurgical reactions 
without allowing combustion to become ineffici- 
ent through using too much air. Such a system 
can be based on the use of a paramagnetic 
oxygen analyser, the purpose of which is to 
monitor continuously the oxygen concentration 
in the waste gas from the furnace. 

The quantity of oxygen in the gases leaving 
the furnace shows whether the correct amount 
of air for both fuel combustion and furnace 
oxidation is being supplied to the furnace. The 
signal from a paramagnetic oxygen analyser can, 
therefore, be used to continuously adjust the 
quantity of air supplied to the furnace so as to 
give more complete control of combustion than 
is possible with a fuel/air ratio controller. 

The first step in applying the analyser is to 
construct and operate a reliable gas sampling 
system which, together with the analyser, will 
give the fast response necessary for successful 
control. A sampling system which satisfies this 
requirement has now been developed, and it can 
be installed at the stage level of any furnace 
having steam, cool water, and a drain available 
below stage level. 

The sampling system uses a steam ejector to 
compress the sample to between 6 and 8 Ib per 
sq. in. Water is sprayed into the mixture of 
sample and steam, and the cool clean sample 
can then be transmitted along anything up to 
200 ft of 4 in copper tube to the analyser, while 
the water collects into a separator and is allowed 
to flow to a drain. Output is from 4 to 1 cu. ft 
per min of sample at 6 to 8 lb per sq. in, which 


is sufficient to sweep out the system in a few 
seconds; and the overall delay time in the 
furnace sampling system and analyser is suffici- 
ently small to give a response at the analyser 
20 to 30 seconds after a sudden change in the 
fuel/air ratio at the burner, and 90 per cent 
response in 45 to 50 seconds. Little mainten- 
ance is required and a thorough weekly overhaul 
will keep the equipment running reliably for long 
periods. 

A separate sampling system must be provided 
at each end of the furnace, and when the furnace 


trolled by the analyser signal. This has not yet 
been tried on a British open hearth furnace but 
there is such a control operating on a soaking 
pit. 

The control of a soaking pit is basically 
similar to the open hearth furnace but the con- 
ditions are less arduous and a simpler sampling 
system can be used. At this pit a fuel/air ratio 
controller is used and the signal from the oxygen 
analyser changes the value of the fuel/air ratio 
within a limited range to give a constant exit gas 
composition. The range of operation of the 
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which opens a valve controlling the sample at 
the waste gas downtake and closes the valve 
controlling the sample from the air uptake. 
Experimentally, this system has been used on an 
open hearth furnace, with an operator manually 
controlling the furnace air damper so as to give 
a constant concentration of oxygen in the waste 


gas. : ap 
The next stage in the development of this idea 

will be to arrange a control linkage to the air 

damper so that combustion is automatically con- 


change, too fast for the response of the analyser, 
occurs, reasonable control action is taken during 
the short period before the analyser can accur- 
ately follow the change. At this pit, combustion 
control with an oxygen analyser has improved 
pit operation and reduced fuel consumption. 
Fuller details of the system can be found in 
BISRA report SM/AH/123/59 entitled ** Waste 
Gas Analysis for Open-Hearth Furnace Combus- 
tion Control.”’ Copies of this report can be 
obtained from 11 Park Lane, London, W1. 





Spot Welders and Plasma Jets 


The British Oxygen Company Limited showed 
two interesting developments at the recent 
SBAC Show at Farnborough. They were a 
argon are spot welding torch and a plasma jet. 

The spot welding torch will supersede the 
present standard torch in 1961. The one shown 
was a prototype model. This equipment is 
simple to use and cheap to run. Access to only 
one side of a joint is required and spot welds 
can be made with one hand by semi-skilled 
labour. Shear values compare favourably with 


those from resistance welding. 
Welding conditions are preset and the process 
Only occasional changing 


is semi-automatic. 





and resetting of the tungsten electrode is required. 
A good surface finish is ensured and generally 
no grinding or polishing is needed in the majority 
of applications. 

The torch is water cooled and can carry 
currents up to 250A. It is switched on by a 
button type micro-switch in the handle. The 
back-entry collet enables the electrode to be 
replaced or adjusted simply and quickly, without 
removing the ceramic adaptor or argon shield. 
With interchangeable nozzles, the torch can be 
used for making spot welds in horizontal or 
vertical positions, on narrow flanges, or on 90° 
outside corner joints. 


(Left) The prototype ar- 
gon arc spot welding 
torch, 


(Right) The plasma’ jet 
—a new high temperature 
torch, 


The plasma jet, a high temperature torch, was 
designed by British Oxygen Research and 
Development Limited. It has many uses in the 
aircraft, rocket, nuclear and chemical engineering 
fields. It is particularly suitable for applying 
coatings of high melting point or reactive material 
by spraying. 

Successfully deposited are high melting point 
materials such as zirconia, alumina and titania; 
refractory and reactive materials including 
tungsten, tantalum and silicon; chemically- 
resistant materials such as titanium and stainless 
steel, and wear resisting materials like tungsten 
carbide and nickel-chromium-boron alloys. 
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Grading Coal and Dirt at Lea Hall Pit 


Feeding a power station direct 
by conveyor, linked to the 
Midiands and London directly 
by rail, Lea Hall colliery grades 
its own and imported coal to 
suit various consumers. It will 
also grade dirt for disposal in 
various ways. 


LONGSIDE the National Coal Board’s new 
colliery at Lea Hall, Staffordshire, a new 
power station is taking shape. The first of its 
five 120 MW generating sets will be in operation 
by the end of this year. The anticipated output 
of the colliery is to fulfill the requirements of the 
power station. As a result the decision was 
taken to feed the station direct from the colliery 
by way of twin belt-conveyors. The power 
station has no sidings, tipplers, or road-borne 
coal reception hoppers. But to provide con- 
tinuity of supplies during holiday periods or 
emergencies, a 23 acre coal-storage space is 
planned, having an ultimate capacity of 400,000 
tons. 

Not all of the coal burnt by the power station, 
however, need come from the Lea Hall colliery; 
nor will the output of the colliery be devoted 
solely to the needs of the power station. To 
provide necessary flexibility of operations, a 
comprehensive coal handling installation has 
been built at the Lea Hall pit head. This 
separates and grades mixtures of coal and dirt 
both from the Lea Hall colliery and from 
adjacent collieries in the Cannock area, which 
can deliver their outputs to Lea Hall by rail. 

Coal in the plant is separated into two grades. 
Industrial coal for the adjacent power station, 
which will ultimately take about half of the 
colliery output, leaves the plant by conveyor. 
Best coal, for domestic and high-grade industrial 
use, leaves by rail. Another transport system 
in the plant deals with dirt. The complete 
installation was supplied by the General Electric 
Company Limited. Lea Hall is well situated to 
supply consumers in the Stafford and Lichfield 
areas, and also in the industrial centres between 
Birmingham and Wolverhampton. It is also 
on the main route for London and the South of 
England. 

INITIAL SORTING 


A diagram of the coal handling plant is shown 
in the drawing. At each of the shafts is 
installed a tippler designed to tip one 3 ton coal- 
capacity mine car every 30 sec. It feeds a 48 in 
wide apron feeder for coal or a similar feeder for 
dirt. Discharge to either of the feeders is con- 
trolled by a flopper chute located under the 
tippler. 

Best coal raised at the upcast shaft is dis- 
charged to a 48 in wide conveyor and passed to 
the best-coal conveyor by way of a bifurcation 
chute using a flopper device. Untreated raw 
coal is first screened at 6in and the large coal 
delivered to a picking belt for hand selection and 
cleaning. Hand removal of inferior coal and 
dirt is carried out at this stage and the discard 
fed to the industrial-coal and dirt handling 
systems. 

The best coal below 6in is then transported 
by a 600 ton per hour trough conveyor 48 in 
wide, to the washery plant, at present under 
erection. This handles coal sized between 4 in 
and 6in. The conveyor belt feeds into a 250 ton 
bunker equipped with an anti-breakage spiral, 
from the bottom of which coal is fed at a con- 
trolled rate to a large extraction screen for the 
removal of 4 in coal. The small coal is returned 
by a conveying system to one of the blending 
bunkers for making up the power-station feed. 

The 6 to 4 in material then passes into a “* dense 
medium ”’ washery. Finely ground barytes acts 
as a suspension medium, separating the clean 
coal from other constituents. This is a con- 


tinuous process: raw coal is delivered to the 
washery and clean coal, medium quality material, 
and discard leave the vessel separately. All 
traces of barytes are removed by spraying the 
outputs with clean water. Dirt joins the main 
stream of discard in the plant, and inferior or 
medium quality coal passes to the power station 
feed line. The clean coal is sized on classifying 
screens into cobbles of 6 to 3 in and nuts of 3 to 
14 in, for the domestic market, and nuts of 14 to 
4 in for industrial use. Finally, the products are 
loaded into railway wagons by loading booms, 
with the minimum of degradation. Alterna- 
tively, 3 to 4 in clean coal can be fed to bunkers 
for loading into lorries. 


INDUSTRIAL COAL SYSTEM 


Industrial grade coal is diverted at the bifurca- 
tion chute to the industrial coal conveyor. This 
is also 48 in wide, of 600 ton per hour capacity 
and delivers to a single-deck Gyrex scalping 
screen which extracts coal under 6in. Oversize 
material passes on to a 60 in wide picking belt, 
where large stone, timber, and metal can be 
removed by hand, before the large coal is fed to 
crushing equipment. A Pegson 25B gyratory 
crusher is used and its output is mixed with the 
under 6in coal and passed over two 72 in by 
192 in Gyrex screens in tandem to remove coal 
under 1I}in. The oversize coal then passes 
through a 104 in by 42 in Pennsylvania hammer- 
mill secondary crusher. The crushing system 
installed is capable of dealing with large coal of 
24 in cube and coals with a large variety of hard- 
nesses. 

The output from the hammermills is mixed 
with the coal under 1} in that by-passes them 


(Right) Six GEC rotary feed tables remove the 
coal from the blending bunkers. 


(Below) Coal for industrial use goes through crush- 

ing processes to reduce it to 1} in and under. Best 

coal goes to the washery and then is graded in 

sizes between 6 in and 4 in for domestic and high- 
grade industrial use. 
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and the complete mixture of coals under 1} in 
forms the main constituent for the power station 
supply. This coal is transported to blending 
bunkers by a 44 in wide belt conveyor. A radial 
conveyor fitted over the bunkers provides facilities 
for feeding to each of the three 150 ton capacity 
compartments. 


IMPORT COAL SYSTEM 


The imported-coal system has the greatest 
flexibility of operation. It can deal with 300 
tons per hour of rail-borne coal for crushing, or 
if the coal is best-quality it can transport an 
equal amount to the washery, or it can pass 
500 tons per hour of imported dirt to the dirt 
crushing system. 

Rail-borne coal is discharged into a bunker 
by means of a Fraser and Chalmers side-dis- 
charge tippler, and is removed by a 5 ft by 10 ft 
Sherwen electromagnetic vibrating feeder to be 
fed to a 36 in wide conveyor. This delivers to a 
300 tons per hour Gyrex screen. The process is 
then similar to that used for the pits own indus- 
trial coal, except that somewhat smaller capaci- 
ties are involved. 

The coal-blending plant consists of six 150 ton 
capacity bunkers fed by radial conveyors. 
Normally three bunkers will be allocated for the 
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Lea Hall product, one for imported industrial 
coal, and two for the best coal under 4 in which 
is screened out at the washery. Blending will 
be carried out by 9 ft diameter feed tables at the 
discharge points of the bunkers. These will feed 
a 36in wide conveyor (or a similar stand-by 
conveyor) that runs to the reception hopper of 
the Central Electricity Generating Board power 
station. The two belts are fitted with weighers 
and samplers, with a sampling house located 
close to the reception hopper. 


DIRT HANDLING SYSTEM 


In addition to the various coal-handling 
systems a dirt-handling system has been installed. 
When dirt is sent up either shaft, it is discharged 
by a rotary car-tippler on to a 48 in wide apron 
feeder, and from there on to a 48 in conveyor 
linking the two shafts. The dirt then passes to 
a Ross two-roll grizzley screen set at 6in. The 
undersize is conveyed to a crushed-dirt bunker. 
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The oversize is fed via a 60 in picking belt to a 
42 in by 30in Blake jaw crusher. This reduces 
the dirt to under 6in, in which state it enters 
the crushed-dirt bunker to join the other dirt. 
Coal picked off by hand from the picking belt is 
conveyed to the industrial coal line. 

At present, dirt is removed from the bunker 
for direct disposal. However, GEC have also 
received an order for the extension of this plant, 
to facilitate stowage of the stone underground. 

Under the new contract, a 4 ft by 8 ft Sherwen 
feeder with a capacity of 350 tons per hour will 
remove the dirt from the crushed-dirt bunker 
and a 30in belt will convey it to a 72in by 
168 in Gyrex screen with a 2}in mesh. The 
oversize from the screen will be reduced to below 
24 in by means of a standard 44 ft Symons cone 
crusher. The fines from the screen and the 
crusher will then be screened by 4 in single-deck 
Gyrex units of 37 tons per hour and 87 tons per 
hour capacity. Undersize from these screens 
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will feed a 24 in wide bucket elevator which wiil 
deposit it into a fines dirt bunker. The oversize, 
however (that is 24 in to 4 in) from both screens 
will feed on to a common conveyor taking it back 
to a 400 ton storage bunker located at the head 
of the upcast shaft. Two 4 ft by 10 ft Sherwen 
feeders will be installed to remove this dirt from 
the bunker into mine cars, for transport down 
the mine. 

The dirt handling plant can also accept im- 
ported dirt. The side-discharge tippler at the 
railway siding feeds a 36 in conveyor. A flopper 
device directs the dirt on to a further conveyor 
which in future will handle both imported coal 
and dirt. This feeds the two-roll grizzley. 

In the power station, each of the five boilers 
will produce about 830,000 Ib of steam per hour 
by consuming more than 50 tons of coal in the 
same time. The coal is pulverised and hot air 
is used to convey it and dry it before ignition in 
the combustion chambers. 





High-Pressure Radiant Heating for Diesel Depot 


The railway modernisation programme means 
not only new rolling stock but also new facilities 
for handling that stock. New maintenance 
depots for diesel locomotives are being built, 
for example. One of the first of these, com- 
missioned in May, is the Finsbury Park Diesel 
Depot. And of the innovations to railway 
practice that can be singled out there, the heating 
system deserves special mention. 

A high-pressure hot water system is installed, 
with an oil-fired boiler that can burn a proportion 
of sump oil from the locomotives as well as heavy 
fuel oil. Mr. T. C. B. Miller, chief mechanical 
and electrical engineer, Eastern Region, was 
responsible for the services in the depot. The 
installation of the piped services, notably the 
heating, was carried out by Brightside Heating 
and Engineering Company Limited, Ecclesfield, 
Sheffield. 

The main shed is a steel frame structure with 
a single span of 111 ft 6in. Inside are six tracks 
and seven working platforms at footplate level. 
It would be uneconomic to heat up all the air 
in such a large shed. Therefore, to distribute the 
heat efficiently where it is most needed—in the 
working zones between the locomotives—radiant 
panels are used. These are “ Brightrad”’ strip 
units and they have been combined with strip 
* Tonlite ’’ cold cathode lighting, which serves 
the same areas. High temperature dual strip 
panels 10 in wide are suspended over the plat- 
forms, with the lights carried at intervals between 
them. The arrangement can be seen in the 
illustration. In addition, low temperature panels 
are fixed under the T-shaped platforms for the 
comfort of the men working low down on the 
locomotives. Workshops and stores are also 
heated by radiant panels. Some 5,640 ft of 
radiant strip have been installed in the first stage 
of the depot’s construction. 


TEMPERATURE DISTRIBUTION 


The radiant panels are heated by water at 
150 lb per sq. in gauge. The panels in the roof 
are at high temperatures, with a maximum of 
340° F flow and 280° F return, on a cold winter’s 
day. Those at lower levels operate at a maximum 
of 200° F and 180° F return. For an outside 
air temperature of 30° F and an air change rate 
of two an hour, the system has been designed to 
give temperatures of 60° F, 55° F, 70° F and 
65 °F in the workshops, stores, offices, and mess- 
rooms, respectively. 

Oil for the boiler is delivered by rail to two 
main storage tanks of 9,000 gallons capacity. 
As oil with a viscosity of 950 sec Redwood is 
used, the rail delivery tanks are steam heated to 
facilitate offloading. The steam generator for 
this purpose is heated by high pressure hot water 
from the main circuit at 340° F. It is fully 
automatic and can generate 250 lb of steam per 
hour at a pressure of 25Ib per sq. in. The 
temperature of the oil in the main storage tanks 


is maintained at 80° F by two 5 kW immersion 
heaters. Two further tanks of 2,000 gallons hold 
waste sump oil pumped from the locomotive 
shed. 

The present boiler plant consists of a single 
La Mont boiler capable of 4-5 million Btu per 
hour. Provision has been made for the installa- 
tion of a second of this type when the depot is 
extended. Photoelectric smoke alarm equipment 
has been installed and a continuous record of 
smoke density is kept. 

A nitrogen pressurisation unit attached to the 
main suction header maintains the water at a 
pressure of 150 lb per sq. in. Use of this gas 
prevents the absorption of oxygen by the water 


Finsbury Park diesel 
depot is heated by radi- 
ant panels running each 
side of the cold cathode 
lighting. They are heated 
by water at 340° F and 
150 lb per sq. in pressure. 


to a large extent, and water treatment is not 
considered necessary. Nitrogen is fed from a 
high pressure cylinder to two working pressure 
vessels. One is 5 ft diameter and 8 ft high and 
operates between 2 and 25 lb per sq. in. The 
other is 3 ft diameter and 5 ft long and is main- 
tained at the circuit pressure of 1501b per 
sq. in. 

The circuit-pressure vessel is connected, from 
below the low water level, to the main suction 
header and also to below the low water level of 
the low-pressure, or spill, vessel. A multi-stage 
pump, with automatic starting, transfers water 
from the spill vessel to the circuit-pressure 
vessel, maintaining the water level in the latter. 
An overflow pipe and valve from the circuit- 
pressure vessel to the spill vessel is fitted in case 
the water level rises too high. Should sudden 
leaks occur in the system, a make-up feed pump 
capable of supplying 10 gaiions per minute 
from a cold water storage tank to the spill vessel 
is installed. But losses through pump and valve 
glands are normally negligible. The full water 


expansion of the system can be held in the spill 
vessel. The set is fully automatic and has its 
own alarm system. Circuit pressure is main- 
tained at the desired value irrespective of the 
fluctuating water temperatures. 

High-pressure hot water flows at 95 gailons 
per minute from the main flow header at a 
maximum temperature of 340° F. About 10 
gallons per minute is bled off to a three-way 
low,temperature mixing valve and the remainder 
passes to a three-way high temperature mixing 
valve, where it is mixed with a proportion of the 
return high-temperature water. 

Two 74 h.p. pumps, one a standby, circulate 
the high temperature water through the depot; 





and two 5 h.p. pumps, one a standby, circulate 
the low-temperature water. All pumps have been 
fitted with replaceable impellers so that their 
capacities can be doubled with later extension -of 
the depot. The bearings of all four pumps are 
cooled by water circulated by a 4 h.p. pump. 
The mixing valves, which are motorised, are 
controlled by inside and outside thermostats 
which register, with all other instruments, on 
a control panel in the boiler house. 

The first take-off from the high temperature 
supply is to a battery of 12 Brightrad single-sided 
radiant panels, each of which is 8 ft long by 
4 ft wide, positioned over the main entrance of 
the shed. These create a warm air curtain which 
prevents excessive loss of heat when the doors 
are opened for a locomotive to leave or enter 
the shed. Other take-offs lead to the seven pairs 
of panels which run the length of the shed. 
These are painted on their lower faces with a 
dark brown matt finish; their upper sides are 
backed with aluminium foil to render upward 
losses negligible. 








On the Shelf 


By Frank H. Smith 


Y REGULAR reader will know that my search 
for the unusual and exotic takes me to 
even further away corners than those explored by 
proprietors of gimmicky eateries and travelogue 
TV types. Thus we have “ Review of Sixty 
Years of Fluid Mechanics in Japan’ in Reports 
of the Institute of High Speed Mechanics of 
Téhoku University, Volume II. This is an 
Applied Mechanics Reviews type article, and 
where a reference number appears in the text it 
may cover a number of references in the final 
bibliography. Thus, after a reference to cascade 
flow in the main body there is a figure (3) and 
reference to (3) in the bibliography uncovers 
26 references. 

With their July-December list, Macmillans 
are sending their “regulars” a_ reply-paid 
postcard on which one can indicate the subjects 
in which one is particularly interested. This I can 
understand, but it is part of the witchcraft of 
bookery that I do not understand that they ask 
for the name and address of my regular book- 
seller. However—they say it helps. The list 
I mention above is a quite interesting and 
attractive one with some titles to interest readers 
of this column. 

Sweet and Maxwell’s lists of law books pro- 
duce some strange bedfellows. A recent leaflet 
headed “ Important New Supplements 1959-60 ” 
contained Hanson's Death Duties (10th ed.), 
Tolstoy’s Divorce and Matrimonial Causes 
(4th ed.), Jackson and Muir Watt’s Agricultural 
Holdings (\ith ed.), Walford’s Sale of Land 
(2nd ed.), Newport and Plunkett’s Income Tax, 
and Samuels’s Factory Law (6th ed.). All of 
— have supplements bringing them up to 

One for the supplement. A Big Firm of 
publishers rang me the other day to ask if I 
knew what aeronomy was. No I ses, but if they 
find out will they be afther telling me. The 
query rose from a forthcoming meeting publicised 
by DSIR so the fellow had the nous to ring 
DSIR and comes back at me with the information 
that it’s the study of the chemical properties of 
the upper atmosphere. Probably one of those 
new terms circumscribed by the celebrated 
Van Allen radiation belt. 

We have heard a lot (and will hear a lot more) 
of the Commonwealth Technical Training Week 
to happen 29 May to 4 June, 1961. This is, I 
believe, Duke-inspired. An explanatory pre- 
liminary booklet is available from the City and 
Guilds of London Institute, 76 Portland Place, 
London, W1, and therein will be found a fore- 
word by H.R.H., a list of the committees, aims 
and objects, suggested activities with notes and 
so forth. 

If the Liberal party wants some hints on how 
to get more members, I commend a new 16 mm 
sound colour film issued by the US National 
Bureau of Standards. It is called “ Trapping 
of Free Radicals at Low Temperatures,” and 
probably has something to do with Esquimaux 
politics. Running time 134 minutes, cost $54-64 
t.0.b., from Office of Technical Information, 
ee Bureau of Standards, Washington 25, 


_ I believe there is a saying that there is beauty 
in a pig if you know where to look for it. Be 
that as it may, Max Parrish in their autumn list, 
55 Queen Anne Street, London, W1, add The 
Beauty of Railways (30s) to their beauties of 
dogs, cats, horses, gliding. One notices, too, 
ses in bec 0 and are bringing out Sir 
eorge Cayley; the Inventor of the ?, 
oy Pa of Aeroplane, 
Consultants Bureau (227 West 17th Street, 
New York 11), the translation people, have 
renewed contracts to translate 23 Russian 
journals. This renewal business makes a con- 
tinuous run look a bit chancy. But perhaps 
Russian will not always be fashionable? 
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Plasma Diagnosis 


Approaches to Thermonuclear Power. By R. F. 
Saxe. Nuclear Engineering Monograph No. 
10. Temple Press. (12s 6d) 


Nuclear Fusion. Edited by WILLIAM P. ALLIs. 
Second Geneva Series on the Peaceful Uses of 
Atomic Energy. Van Nostrand, New Jersey, 
and London. (94s) 


The short monograph by Dr. Saxe is a useful 
review of fusion research. The author discusses 
the physics of the nuclear fusion reactions and 
states the equilibrium conditions required to 
ensure that the energy yield exceeds the brems- 
strahlung and magnetic radiation losses, assum- 
ing that the system contains no impurities. 

A valuable mathematical discussion of the 
properties of a high-temperature plasma is given, 
starting from the linearised equation of mass 
motion. The simplifying assumptions used are 
not too clearly stated, and while the chapter 
repays study, some care is required to appreciate 
the limitations contained in some of the general 
results given. The chapter concludes with a 
brief consideration of hydromagnetic instabilities 
and the formation of shock waves. 

The remainder of the monograph discusses the 
linear pinch, the toroidal pinch and mirror 
devices. While these are three important experi- 
mental approaches to fusion research, the mono- 
graph makes no mention of several other experi- 
ments in progress. 

The monograph is well-written and will meet 
a need as an introduction to fusion research for 
final-year physics and engineering undergraduates 
and research workers entering the field. The 
chapter summaries provided by the author are 
particularly valuable. This first edition has an 
adequate index, but the rather short bibliography 
provided could be extended to indicate general 
reading on the experimental approaches not 
discussed. 

The emphasis in the title on thermonuclear 
power is perhaps unfortunate; as the author 
points out in his conclusions, the experimental 
devices described are producing power densities 
at best 10** times lower than the fission reactors. 
Remembering that ten years of technological 
effort has barely justified fission power, we must 
surely accept that fusion will be for a long time 
entirely in the research domain. Such research 
into the behaviour of a plasma should be viewed 
in the same way as research in high-energy 
nuclear physics. Authors, editors and publishers 
should be discouraged from using titles or presen- 
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tations which imply that the subject can as yet 
be included in the realms of economic or even 
feasible engineering. 

Nuclear Fusion, by Professor W. P. Allis, is a 
carefully prepared review of the fusion research 
work reported at the 1958 Geneva Conference. 
The author discusses 98 of the 111 fusion papers 
presented at Geneva in the eleven chapters of 
what must be an essential reference book for 
workers in the fusion field. 

A short introduction is followed by a review 
of the eight survey papers presented. A detailed 
discussion of plasma diagnostic techniques is 
followed by a chapter devoted to the interaction 
of plasmas and electromagnetic waves in which 
the theory of high-frequency plasma oscillation 
is presented mathematically. The theoretical 
content is completed in two carefully prepared 
chapters dealing with mathematical formulation 
of the problems of plasma stability and plasma 
dynamics. 

The second half of the book is devoted to the 
various experimental approaches, with the work 
by the University of California Research Labora- 
tory on the Pyrotron heading a comprehensive 
list. A rather short discussion on the theta-type 
pinches is followed by a detailed discussion of 
injection machines, based largely on the Oak 
Ridge work, although both the Russian Ogra 
and the Astron are included in this classification. 

The experimental and theoretical work of the 
Princeton group is described in a full chapter 
on the Stellarator; the chapter on sustained 
pinches is devoted very largely to the work 
carried out on Zeta, although the important 
paper (1025) on helical instabilities receives 
special attention. Eleven papers are reviewed 
in the last chapter on dynamic pinches, which 
describes the important instability studies carried 
out at Los Alamos. 

The brief abstracts heading the chapters give a 
useful indication of the work covered, and each 
chapter has a very full bibliography. A compre- 
hensive index is provided, while the appendix 
mentions the thirteen papers not discussed in the 
book, and includes a useful list of the 111 
Geneva papers on fusion. The author has 
rendered a valuable service by re-presenting 
the large amount of information in an organised 
manner, and the work will be an important 
reference book for all laboratories engaged in 
plasma or fusion research. 

D. R. CHICK 





How to Transmit Mechanical Power 


Maschinenelemente. By G. NIEMANN. Volume 
2: Getriebe. Springer-Verlag, Heidelberger 
Platz 3, Berlin-Wilmersdorf. (31-50 DM) 

The many kinds of mechanism used in the trans- 
mission of power, including gear, chain, belt 
and friction drives, provide the subject of Pro- 
fessor Niemann’s book. It is the second volume 
of two devoted to machine elements, and carries 
a stage further the treatment of the subject 
begun in volume one. This first volume has 
recently been reprinted and is mainly concerned 
with mechanical methods of attachment, that is, 
with welding, screwing and so on, and with 
shafts and bearings. 

Although most of the basic mechanisms dis- 
cussed in volume two have been in use for 
many years (in some cases probably hundreds 
of years), the state of knowledge concerning 
them is by no means complete and much useful 
research work in the various related fields is 
currently being conducted, both in this country 
and abroad. In the forefront of this work are 
the technical universities in Germany. Pro- 
fessor Niemann, of the Technical University of 
Munich, has in the past concentrated largely on 


gearing research, and papers on a variety of 
aspects have appeared under his name. 

As author of a book, such as the present one, 
he is, therefore, in the happy position of being 
able to draw extensively on his own experience 
and on results obtained in the Gearing and 
Mechanisms Research Laboratory of the Tech- 
nical University of Munich. Indeed, in his 
introduction to the book, the author states that 
its publication was delayed for some time to 
permit the completion of tests, which were being 
carried out specifically to clarify some doubtful 
points in the text. It is quite obvious, therefore, 
that the information contained here is as up to 
date as it possibly can be in a volume of this 
sort. For the practising engineer this is, of 
course, of considerable importance, especially 
as few will have the time or opportunity to read 
the large number of individual papers published 
every year. 

Apart from interesting the qualified engineer 
this book is also aimed at the advanced technical 
student. Here again Professor Niemann’s uni- 
versity experience stands him in good stead, and 
he has managed to produce a book which, while 
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perhaps rather too detailed for most engineering 
courses, will nevertheless appeal to the student 
who wishes to keep ahead of modern develop- 
ments in his subject. 

The scope of the book is clearly demonstrated 
by a short summary of its contents. The first 
chapter compares the various main types of 
transmission mechanism from the viewpoint of 
relative efficiency, field of application and initial 
and running costs. Some general equations of 
motion are also given for each type. The 
second chapter concentrates on gearing (as being 
the most widely used transmission mechanism) 
and deals successively with tooth geometry, 
efficiency, lubrication, gear noise and manufac- 
turing methods. In the remainder of the book 
each chapter is devoted to a detailed study of 
one particular mechanism, such as spur gears, 
bevel bears, worm gears, screws, chain drives, 
belt drives, friction drives, friction clutches and 
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brakes and finally unidirectional drives such as 
ratchets. 

In each case the general treatment of the 
subject is similar. Each chapter starts with a 
summary of the application of the mechanism 
and a detailed description of its various forms 
in common use. General equations of motion 
and force transmission are then given, leading on 
to a discussion of efficiency and performance in 
its various aspects. Tables of useful design data 
obtained from the relevant German standard or 
similar source are given in every chapter and the 
data are generally followed by a series of practical 
design examples. 

The 388 illustrations are mainly in the form of 
line drawings or graphs and in their clarity 
provide an example, which many books on 
similar subjects could do well to follow. 

No review of this book would be complete 
without mention of the very extensive list of 
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literature references at the end of each chapter. 
These cover published work from many countries 
(though one is rather surprised to notice the 
absence of references from Iron Curtain coun- 
tries!) and their extent will be appreciated, 
when one mentions that 266 distinct references 


follow the chapter on spur gears alone. The 
importance of this feature to research workers 
and students alike can hardly be over-empha- 
sised. 

The only drawback of this book to the average 
English-speaking reader is, of course, the 
language in which it is written and it is therefore 
to be hoped that an adequate translation will 
appear in the near future and thus make its 
contents available to a far wider readership. At 
its present price of approximately 50s Od it is 
indeed good value and can be strongly recom- 
mended. 

HERBERT L. WUNSCH 





Making Better Use 


Economic Aspects of Fuel and Power in British 
Industry. Manchester University Press. (25s) 


The most economical and convenient fuel for 
use in the various branches of industry is 
controversial in a great number of instances, 
although in some others there can be very little 
doubt. The papers given to the conference 
arranged by the Manchester Joint Research 
Council, together with the discussion which 
followed them, covers this question and are 
collected to form the contents of this book. 

The subject must be continuously reviewed in 
the light of up-to-date facts and figures as the 
relative value of different heating agents in Great 
Britain has altered drastically during the last 
one or two decades with the rising price of coal, 
the greater availability of oil products and 
electricity, and the nationalisation and ration- 
alisation of three out of four of the major fuel- 
supply industries. These matters, together with 
many other facets of this intriguing subject, are 
covered by the papers under the general headings 
of oil, coal, gas, nuclear power, electricity and 
future trends. 

Although the subjects, as Lord Mills remarked 
in his opening address, are treated in an impres- 
sionistic manner there is a wealth of information 
and informed opinion, as all the authors of the 
papers, whose credentials appear on the contents 
page, are authorities on their subjects. In some 
cases the sales aspect of their approach is thinly 
veiled, but the reader who wishes to hear both 
sides has all the rival claims contained in the one 
volume, as well as the critical discussion which 
does not allow any extravagant claims to pass 
unchallenged. The discussion likewise, as in 
most cases where papers are read before meetings 
of professional people, contributes considerably 
to the coverage of the subject. 

The treatment of the fossil fuels, oil and coal, 
each in two papers, is satisfying and, in both 
cases, proper emphasis is placed on the future 
economic availability of these commodities, 
backed up by figures presented in graphical and 
tabular form which are not difficult to follow. 


of Power in Factories 


The paper on gas is more general, with some 
historical background, but with as much confi- 
dence as is shown in all the other papers that 
here is the fuel of the future. Nuclear power is 
treated fully with no attempt at detailed tech- 
nology, but rather as an economic alternative 
to conventional fuels. The paper on electricity 
concentrates on the heat applications of this 
form of energy, with many more practical cases 
and tabular information than is contained in 
other papers, and the three on future trends have 
reference to the chemical and metallurgical 
industries and general fuel technology and are 
more thought provoking than attempting to 
cover the subjects. The last named, the paper 
by Dr. Macfarlane of the National Industrial 
Fuel Efficiency Service, allows him to do less than 
justice to this vital subject or his important 
work in furthering the economic use of fuel. 

The book is, as the conference was undoubtedly 
intended to be, of as much interest and use to 
Management as to those with more technical 
responsibilities, and indeed can be recommended 
to all who appreciate that the economics of fuel 
and power are of paramount importance in a 
modern industrial community. 

A. C. HOLLis 


Electrical Efficiency in Industrial Plants. By 
Epwin S. Lincotn. F. W. Dodge Corpora- 
tion, New York. ($9-50) 


All modern production techniques depend on 
electricity for motive power. As the author 
points out, electricity is the most reliable, safe 
and versatile means of transmission ever devised. 
It follows, therefore, that in estimating factory 
overhead costs, electricity is the first liability. 
The author outlines in the broadest sense how 
these factors can be analysed and costs reduced 
by sound distribution planning, discriminating 
purchase of equipment (bearing in mind flexi- 
bility and future extension), efficient operation 
and effective maintenance. 

Although the book is primarily intended to 


assist the electrical engineer in his endeavour 
to promote and maintain a high standard of 
plant efficiency, the author outlines the value 
of his work to consultants, company owners 
and plant managers in dealing with the ever 
increasing complexity of electrical efficiency 
problems in industry today. 

The designing and planning of power systems 
is fully outlined and many recommendations 
are made in respect of power load per area of 
plant in several types of industrial installation. 
Considerabie mathematical detail is given, 
outlining power costs per unit produced. 

The chapters concerning power factor correc- 
tion examines a technical, yet most important, 
aspect of electrical plant efficiency and cost 
reduction. The author has spared no effort 
in diagrammatic outline and mathematical detail 
to make his point in emphasising the great 
importance of maintaining a high power factor 
in factory power systems. The writer feels 
that management in industry should fully 
understand the fundamental principles of alter- 
nating-current systems in order to have an 
adequate appreciation of the factors involved in 
the correction of power factor. ; 

It is felt that the small industrial plant, which 
does not consider it economical to carry an 
electrical engineer on its staff is at a serious 
disadvantage and would be well advised to have 
this book prominently displayed so that all 
members of management could readily study the 
problems involved. ; 

The chapters concerned with conducting and 
analysing electrical surveys contain a very 
valuable collection of information and data. 
Examples of demand surveys are outlined and 
the resulting improvement in efficiency and 
monetary saving are fully treated. 

The author has attained his object; his vast 
knowledge of the subject and his endeavour to 
impart this knowledge has produced a book that 
will be an asset to the library of any plant electrical 
engineer or company executive. 

E, Frost 





Structures in Permanent Compression 


Third Congress of the Fédération Internationale 
de la Précontrainte, Berlin, 1958. Edited by 
RALPH P. ANDREW. 2 volumes. Fédération 
Internationale de la Precontrainte; Cement and 
Concrete Association, 52 Grosvenor Gardens, 
London, SW1. (£13 the set) 


Since 1946, when prestressed concrete made its 
first major impact on the world in the form of 
Freyssinet’s bold experiment of the Marne 
bridges, it has become one of the most widely 
discussed methods of construction available to 
engineers. 


The recent announcement that the 





preferred method of construction for the new 
Medway bridge would require the use of pre- 
Stressed concrete has made a great impact on 
structural engineers, particularly as it will be 
the world’s longest span to be so constructed. 
Boldness in design seems to be a feature of pre- 
stressed concrete structures and the projected 
bridge typifies this. 

The continuing and widening interest in pre- 
stressed concrete is demonstrated by the increas- 
ing numbers of papers presented to the four- 
yearly congresses of the Fédération Interna- 





tionale de la Précontrainte—35 tu the second 
congress and 62 to the third in 1958, now pub- 
lished in these volumes—as well as by the fact, 
brought out in one of the papers, that some 
20 to 25 per cent of the total volume of rein- 
forced concrete work in Great Britain now 
involves prestressing in one form or another. 
The proportion in the world is probably of a 
similar order. There is every reason to claim 
that prestressed concrete is a “ growth industry,” 
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and there are signs that the proportion will con- 
tinue to increase. 

As in many other fields of development, 
research into the properties of prestressed con- 
crete and into the various constructional pro- 
cesses involved has tended to follow practice. 
As much research appears to be devoted to 
determining why structures behave as they do 
as to predicting how they will perform if built 
to a particular design. 

The papers to the third congress and set 
out in the first volume are centred on three 
general themes: developments in design methods 
(session 1); prestressing techniques with par- 
ticular reference to grouting, anchorages and 
reduction of friction (session I1); and the manu- 
facture and site assembly of factory-made pre- 
stressed units (session III). 

Although it was open to any author to submit 
a paper on a subject of his own choosing within 
the general classification, the delegates to the 
congress from Great Britain were asked to 
nominate authors who would present surveys of 
current practice and research throughout the 
country. This approach has had the effect of 
cutting down the number of papers from Great 
Britain to seven, of which three are presented as 
British National Reports. This system could, 
with advantage, be more widely applied, for 
some individual papers can hardly justify 
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their presence in a volume such as_ this. 

It is always the case that papers on design 
methods command a high proportion of the 
available time at such a congress as this— 
problems of shear, compression, frictional and 
torsional strengths occupy the minds of many 
research workers. But it can hardly have been 
suspected, in the early days of prestressed con- 
crete, that the technique of cable grouting to 
prevent corrosion and to develop full bond 
between prestressing tendons and concrete can 
have presented such problems as some papers 
reveal. It is also unlikely to have been suspected 
that the action of frost on grout in cable ducts 
might have serious consequences. A further 
group of papers discuss the friction developed 
between a cable and its surrounding duct—one 
of the imponderables of prestressed concrete— 
and the means whereby it might be reduced. 

The papers presented in session III are probably 
of the widest general interest and quote numerous 
examples of the way in which factory-made units 
are produced for all types of structures. 

It is difficult to single out those papers which 
are of outstanding quality but some dozen or so 
—7, 21, 22 and 23 in session I; 1, 3 and 6 in 
session II; and 1, 4, 9 and 10 in session I{I—are 
most likely to reward careful study. Contribu- 
tions from the Soviet Union rank high in tech- 
nical interest but much of the information 
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published has appeared previously. This, of 
course, applies to a large part of the congress 
proceedings. 

Of the total number of papers presented, 26 
are in English, 20 in German, 13 in French and 
3 in Spanish. The non-linguist or reader who 
finds it difficult to understand technical papers 
in languages other than his own can fall back on 
a comprehensive ‘* General Report ’”’ on each of 
the three sessions, printed in full in the four 
congress languages. Those papers which appear 
to be of special interest can doubtless be made 
available in the preferred language, though the 
publishers do not offer this service. 

The editor has taken the unusual step of 
printing the whole of the discussions at the 
congress in a separate volume. This simplifies 
cross reference between paper and discussions 
and is a practice which might be further extended. 
It is a feature of the discussions at such a congress 
that a number of “ hobby horses” are ridden; 
doubtless this congress was no exception, but the 
editor has taken the necessary steps to eliminate 
over zealous claims for pet theories or products 

The presentation and printing of the volumes 
follow the high tradition of the Cement and 
Concrete Association’s publications and they 
form a useful addition to the technical library. 


J. M. FisHer 





Training Stirs Embryonic Nations 


The Belgian Congo. By RUTH SLADE. 

University Press. (5s) 
There is a grim irony about this little book. 
It has been written as a brief but informed 
guide to the breakdown of Belgian paternalism 
in the Congo since the war. It tells how the 
alliance between the State, the Roman Catholic 
church and the big companies, on which that 
paternalism was based, broke down in recent 
years in response to pressure from pan- 
Africanism from without and -political schism 
from within, the latter taking the form of a 
split among the Belgian political parties at home 
about colonial policy. The book pleads for 
speedy political progress in the Congo for the 
sake of everyone concerned. The irony is that 
the speed generated at Brussels was not fast 
enough to control events at Leopoldville. The 
book, like the Belgians, has been overtaken by 
events. Even so the book’s manuscript is only 
now a year old. 


Oxford 


It remains, however, a useful guide to recent 
political events leading up to the turbulent birth 
of Congo’s independence. In only a limited 
sense, as regards the question of salaries and the 
standard of living, is it concerned with economic 
matters. Wisely, as events now show, it has 
hazarded no guesses about the future. 

Within this slender volume (prepared on 
behalf of the Institute of Race Relations with 
aid, connected with a wider project, from the 
Rockefeller Foundation) is the age-old refutation 
in a modern context of the adage that whatever 
is best administered is best. The French and the 
British have learned it in a modern context. 
The Belgians failed to do so. Who is left to 
learn? The Portuguese? The United States 
with its colour problems? The South Africans? 

It does not pay in this country to adopt a 
superior attitude about the Belgian problem in 
the Congo. As this booklet shows, the tragedy 
in the Belgian Congo is in a sense a breakdown 





New Books 


Production Control. By Nyies V. REINFELD. 
tice-Hall, Englewood Cliffs, New Jersey 
London. (54s) 
Mr. Reinfeld has drawn on discussions with more 
than 1,500 production control men for this handbook. 
Although methods that have worked exceptionally 
well for some companies may not work at all for 
another, the author maintains that “ the principles 
and perspective are the same for everyone.” 


hi *s Annual Buyers’ Guide, 1960. 31st 
edition. Machinery Publishing Company. (12s 6d) 
A directory for buyers of engineering shop equipment 
and materials, giving the names, addresses and 
oducts of some 4,500 suppliers. The Russian/ 
nglish technical glossary of some 1,000 terms is a 
new feature. 


Inflation and Society. 

and Unwin. (15s) 
The chief concern of the author is to make clear in 
non-technical terms what inflation does, both to 
society and to its individual elements, to weaken and 
hamper democracy. 


Principles of Nuclear Science and Reactors. 
By Atan M. Jacoss, Donatp E. KLINE and 
Forrest J. Remick. Van Nostrand Company, 
Princeton, New Jersey and London. (49s) ‘ 
Literature on nuclear reactors and reactor radiations 
has tended to resolve into two groups: rigorous 
derivations of the necessary theory, and qualitative 
descriptions of the resulting systems and their use. 
This present book attempts to bridge the gap between 
these two patterns. 


Pren- 
and 


By GraHAM Hutton. Allen 


Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Transmissions 


Timing Belts. Crorrs (ENGINEERS) Ltp., Bradford 3. 
“ Powergrip”’ timing belt drives; 4in pitch for 
powers up to 64 h.p. at 6,000 r.p.m. Range of 
sizes of belts and pulleys given in 30 page catalogue, 
together with selection notes. Publication 359. 

Variable Speed Units. B. & F. CARTER AND Co. L1D., 
Albion Works, Bolton. “Ribble” infinitely 
variable speed units from 4 to 2} h.p. at 
1,440 r.p.m. input speed. Publication P2. 

Gears. J. THOMPSON AND SON (GEARS) Ltp., Swan 
Gear Works, New Addington, Croydon, Surrey. 
Spur, spiral bevel and worm gears in the smaller 
sizes. Also complete boxes. Leaflet. 

Hydraulic Couplings. Crorrs (ENGINEERS) LTD., 
Bradford 3. Hydraulic couplings and pulley drives 
in the power range from } to 300 h.p. and speeds 
from 475 to 1,780r.p.m. Models available in range 
of bore sizes. Folder. 

Chain Drives. BorG-WarNer Ltp., Letchworth, 
Herts. Morse chains for industrial drives; 50-page 
booklet gives all design details as well as range of 
sizes; also chain-type couplings. Catalogue 959. 

Rope Drives. Crortrs (ENGINEERS) Ltp., Bradford 3, 
Yorkshire. “ Ultivee ” rope drives with high power 
ratings said to reduce number of belts required by 
40 per cent. Three sizes cover powers up to 8 h.p. 
at 500 r.p.m. or up to 52 h.p. at 6,000 r.p.m. 
Publication 6026 gives details and tables. 


of a carefully managed plural society. Congolese 
discontent was fomented by the inability of the 
emergent, middle-class negro to earn a salary 
and gain a social position equal to the white 
man. The new African clerk and technician, 
like the French middle class of the late eighteenth 
century, demanded equality and in the end hated 
the Belgian for withholding it. 

This is therefore a tract for our times. Once 
the machines and technicians arrive, the local 
population is politically and socially on the 
move. Today it is the Congo which has beaten 
the carefully worded memoranda and _ time- 
tables of the administrators. Tomorrow it 
could be the Rhodesias, Kenya or South Africa. 
This booklet is worth reading in today’s context 
of race problems in Africa. It shows that the 
way to hell is paved with good intentions. The 
more who see that point, the better. 


G. E. TEwson 


The Reviewers 


Dr. D. R. Chick, is group leader of the Nuclear 
Sciences Group at the AEI Fundamental Research 
Laboratory, Aldermaston Court. Since 1951 part 
of this group has been responsible for the fusion 
research programme leading to the present series 
of experiments using Sceptre. 


Mr. H. L. Wunsch, M.Eng., A.M.I.Mech.E., is 
principal scientific officer in the Mechanisms, 
Metrology and Noise Control Division at National 
Engineering Laboratory of DSIR at East Kilbride. 


Mr. A. C. Hollis is a member of the Ford Motor 
Company’s power operations department. 


Mr. E. Frost is superintendent of the electrical 
maintenance department in the Ford Motor 
Company Limited at Dagenham. 


Mr. J. McNeal Fisher, B.Sc., M.I.C.E., M.I-H.E., 
is technical adviser at the Research and Develop- 
ment Centre of John Laing and Son Limited. He 
has been the joint author of several papers on road 
construction presented to the Institution of Civil 
Engineers and to other bodies. 


Mr. G. E. Tewson, M.A., is a partner in the firm of 
O. W. Roskill Industrial Consultants. 
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plastics raw materials. 


Great Britain Day 
| at Bulgarian Trade Fair 


| Only four British firms turned up at the 


Rolls-Royce Engines 
Bulgarian International Trade Fair, 
| held at Plovdiv, in 1958. This year the 


for Swedish Railways 
| Plovdiv Fair opened with 42 British 


IFTy new single-engine shunting | . 2 ads 
locomotives to be built for the | firms using 570 sq. m in a pavilion and 


Swedish State Railways by KAvmar | 4bout the same space outdoors. 


VERKSTADs AB are to be equipped with | The United Kingdom firms vary 
RoLts-Royce diesel engines and torque | fom the British Band Instrument 
converters. Rolls-Royce obtained the |COmpany and the British Crane Com- 


| 
| 


} 


abroad in this twelve month period is | 


| 


order against intense competition from 
American and European manufac- 
turers. 


The engines (Rolls-Royce C8TFL) are | 


of the eight cylinder turbo-charged type. 
The torque converters will incorporate 


a free-wheel which will allow the loco- | 


motives to coast. 


British Diesel Engines for 
German Fork Lift Trucks 


PERKINS ENGINES, of Peterborough, are 
to provide four cylinder diesel engines 
worth almost £150,000 for German fork 
lift trucks. 

The engine contract has been placed 
by RuHR JINTRANS HuBSTAPLER, of 
Mulheim. The engines, for which 
Perkins announced a £35,000 order 
earlier this year, are the Perkins Four 
203 diesel, rated at 55 b.h.p. at 2,200 
r.p.m. 


Pyrene Enters 
Breathing Apparatus Field 


PyreENE, the fire protection and safety 
equipment company, who also produce 
motor vehicle bumpers in quantity, 
have bought S. F. Roberts, the 
Brentford, Middlesex, makers of breath- 
ing apparatus, civil defence equipment 
and a variety of industrial protection 
gear. 

Pyrene, through its subsidiary, PYRENE- 
PANORAMA, already makes an extensive 
range of industrial protection equip- 
ment, including goggles, eye shields, 
face shields and helmets. Among 
other products, the §S. F. Roberts 


| pany to the Ford Motor Company 
| tractor division and the Scottish Machine 
Tool Corporation, of Glasgow. 

British trade with Bulgaria has been 
| growing appreciably over the last two 
| years. 

Bulgarian exports to Britain almost 
| doubled in 1958 and went up by a third 

last year. In 1959 British exports to 
| Bulgaria were worth £1,903,942—six 
times that of the previous year. The 
| first half year export figure for 1960 is 
| £1,899,300. 
| A large part of the work behind 
these increases has been done by LAMET 


| TRADING Limited of London. 


| to high standards, but it was necessary 


} , ; 
| factories and slaughter houses in the 


packing and standards required by the 
| United Kingdom market. 
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| rington next year with a 30,000 ton | rose from £120 million to £124 million! to 8 and 6 storeys. Mr. Brooke 
: | annual capacity which includes other | (£33 million in the dollar sector). 


| thought that the difference in effect 
Work still to be done rose from | on the surroundings of 8 and 6 storey 

£20 million on dollar contracts to | blocks would not be significant from 

£29 million. The total amount of work | that of 11 and 8 storeys. 

outstanding for overseas clients has The letter giving the Wanstead deci- 


| increased from £124 million to £133 | sion says: “ The Minister regards it as of 
| million. 


| growing importance that advantage 
The construction work completed | should be taken of redevelopment 

schemes to secure the fullest use, 
| compatible with good living conditions, 
of land in urban areas in order to 
relieve pressure for development on 
land outside the towns and to help to 
meet the demand for dwellings from an 


the highest since the Ministry of Works 
began keeping these figures. 


High Land Costs Bring increasing number of separate families.” 
High Density Approval 
The increasingly high cost of land con- : . 

| tinues to produce effects in Whitehall. Russian Aid for Cyprus 

| Mr. Henry Brooke, the Minister of | Foreshadowed 


| 


The | The Wanstead scheme had been sought 
first requirement for increasing trade | by Wanstead and Woodford Borough 
between the two countries was for , Council for blocks of flats of 8 and 
improved understanding of each other’s | !! storeys giving 102 homes, with 24 
| needs. Bulgarian agriculture produces | garages and parking space. 


| 
| 


Housing, has consented to development 
schemes involving high densities at 
Henley-on-Thames and Wanstead. Both 
schemes involve high flats. 

The Henley decision by the Minister | 
was given on appeal by TOWNMAKER 
LimitTeD, who had been refused permis- | 
sion by the Oxfordshire County Council 
for the building, on almost seven acres, 
of houses, maisonettes, studios, garages, | 
and a 25 storey tower block of flats. 


The recent ten-day visit to Cyprus by 
Mr. Sergeyev, the Soviet Ambassador 
| in Greece, has given rise to speculation 
on a future offer of Soviet aid to the 
new island republic. 

On leaving Nicosia to return to 
Athens Mr. Sergeyev looked forward 
| to the Russian Embassy being in opera- 
tion in the island within a month. 

With the build-up of the island's 
economy, for which there has already 
been arranged a £14 million aid scheme 
| from the United Kingdom, any aid 

offer that may be made by the Soviet 
| Union is likely to be received with 
enthusiasm by at least some Cypriots. 


Public controversy followed the 


| for Lamet to send people out to Bul- | 4mmouncement of the Henley scheme. 
| garia to instruct packing stations, | Oxfordshire Council refused permission, 


British Industrial Films 
in Prague 


although recognising a high standard of | 
design. The Council believed that a | 
tower of more than seven storeys would | 


At the same time the company investi- | be out of scale and out of character with |The now renowned British [RON AND 


| gated the needs on the Bulgarian side. 


The majority of Bulgarian buyers are | Thames valley. 


German or Austrian trained, working 
to Continental standards. British man- 
| ufacturers had to be made aware of the 
| importance in the Bulgarian market of 
| German and other Continental practices. 
| Since few of the Bulgarian buyers and 
| users are able to understand English, 
| language difficulties arose. 
| The services of translators were 
| brought in by Lamet. 

The UK Government is for the first 


| time sponsoring the British exhibit at 
| Plovdiv. Steel, textiles, cranes, con- 


| tractors’ plant, electronic communica- | had considered that even with the | ji... 


acquisition brings Pyrene into the field | 0m and agricultural equipment is all 
of breathing apparatus. | being shown. From the transport | 


The Pyrene chairman and managing | interests Land Rovers, cars, buses, | 


| 


} 


| 
| 


Henley, a small residential town in the | Sree. Feperation film Hazard, on 
| safety in industry, is one of eight indus- 
' trial films from the United Kingdom 
Little Conflict | being shown at the International 
3 .. | Scientific Film Association meeting in 
In his report to Mr. Brooke, a Minis- | Prague, Czechoslovakia. 
try inspector said that as the appeal site | With Hazard will be seen the Clyde- 
was topographically separate from the | <ide shipbuilding film representing Brit- 
town and well screened by trees, conflict ish industrial skills, Seaward the Great 
between old and new scarcely arase. | Ships. THE SHELL INTERNATIONAL 
The Minister’s permission for the | perro.eum film made for the Royal 
Henley development carries a condition | Society’s tercentenary celebrations, Light 
that the tower block must not be more | in Nature, is also being shown. 
than 15 storeys high. The original The March Fritillary Butterfly was 


| proposals had envisaged a tower block | ade by Mr. Gerald Weinbren of the 


of 25 storeys. The Ministry Inspector | Bristol Engine Company in his spare 
Four Point Conics, by Mr. 


| reduced height of 18 storeys suggested by | Trevor Fletcher deals with his mathe- 


director assumes the chairmanship of ee and locomotives are being | 
| shown. 


The Plovdiv Fair runs from 18 Sep- 

| tember to 2 October and will officially 

celebrate 29 September as Great Britain 
ay. 


the company, now to be named §. F. | 


Roserts (1960) Limited. 


New ICI Plastics 
Licence Agreement 


IMPERIAL CHEMICAL INDUSTRIES have 
signed a licence agreement with MONnTE- 
CATINI, the Italian concern, for the 
manufacture from polypropylene, 
raw material of the plastics industry, 


of staple fibres, filament yarns and textile | 
Montecatini are them- | 
Italy clothing, | 
carpets, household textile and ropes | 


monofilaments. 
selves producing in 
using polypropylene fibre under the 
** Meraklon ” trade name. 


ICI and the Suet Company already | 


hold licences from the Italian firm for 
the production of polypropylene as a 
plastic. ICI will be making 10,000 tons 
a year of the polymer from their Wilton 
plant later this year. Shell will 


a | 


be | 


| Rising Foreign Earnings 
_of UK Contractors 


United Kingdom contracting com- 
| panies are carrying out a rising volume 
| of overseas work, particularly in 
| Australia and Canada. 


value of work done, of contracts 
obtained and of work outstanding all 


| 
' 
| 
| 
| 


In the year up to March, 1960, the | 
| site. 


| increased—the new contracts by the | 


highest amount. 


The Board of Trade’s Journal reports | 


| that contracts obtained during the year 
were worth £131 million (£40 million 
in the dollar area) against £114 million 
in the previous twelve months. 


Townmaker the tower would form “aN | matical work at the Sir John Cass 
unwarranted and isolated” intrusion | Institute. 

into the landscape which would be out 
of scale and character with the old | 
town centre. He recommended that | 
the appeal be allowed but that the 
proposed block of flats be restricted to 


less than 70 feet. in Baghdad Talks 


Mr. Brooke, giving his decision, Delegations from Middle Easiern oil 
agreed with his inspector’s general | states and Venezuela, producing some 
recommendation but did not wholly 40 per cent of the world’s oil output, are 
accept the criticism of the proposed | discussing levels of oil production and 
tower block. He did not regard a_ prices in Baghdad. Iraq, Iran, Saudi 
block of flats as objectionable merely | Arabia, Kuwait, Qatar and Venezuela 
because it broke the skyline. A block | are represented. he: 
of 12 to 15 storeys, rather than one of | It is understood that the principal 
18 to 25, would be reasonable in | aim of the conference is to draw up and 
relation to the long, low terraces on the | adopt a joint policy for the nations 
Mr. Brooke did not think such | dependent upon oil revenues. The 
a block would overpower or dominate | delegations will plainly have in mind 
Henley. | the recent reductions by the big oil 

If the tower were elgantly designed he companies in the posted prices of crude 
thought it would add to and not detract | oil. 
from the landscape. | Decisions taken by the conference on 

Mr. Brooke again varied the recom- | levels of production from their resources 
mendation of his inspector on the | are likely to be at least as important as 


Oil States Gather 





The | Wanstead scheme. The inspector had | representations on prices that may be 


bringing on stream their plant at Car- | value of work done during the year proposed a restriction of the tall blocks | made to the oil companies. 
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Aircraft Electronics are Doubling Up 


Greater demands will be put 
on the reliability of aircraft 
electronics. Often the answer 
is duplication of circuits. 
Alternatively “dormant fail” 
design can be used. 


HE main interest at the Farnborough Show 
this year was the static exhibition, where 
equipment for aircraft not yet in the air was 
to be seen. It was apparent that much thought 
is being devoted to the problems posed by the 
next generation of civil aircraft and the congested 
airways in which they will fly. So heavily will 
future flying depend on electronic aids that new 
concepts of electronic reliability are having to be 
thought out. 

In recent years, development of electronic 
equipment of greater reliability has been the 
keynote of many manufacturers’ programmes. 
Transistors have replaced valves in many 
applications, more attention has been paid to 
mounting and cooling techniques, soldered 
connections have been improved or removed 
altogether, and component layouts have been 
designed for maximum accessibility and ease of 
servicing. But this isnot enough. Now attention 
is being directed to the reliability of complete 
systems. This involves design work additional 
to that involved in making the individual units 
of the system more reliable. 

The impetus for the expanding programme of 
system design has come from the requirement for 
automatic landing. Since the virtue of automatic 
landing is that it enables aircraft to land in 
conditions in which manual landing is impossible, 
it is vital that the automatic landing system 
adopted should not fail at such times and present 
the pilot with an impossible task. Since most 
electronic units have a finite probability of 
failure, it is important to ensure that the system 
incorporating the units should safeguard itself 
against this eventuality. 


“BLACK BOXES” 


As far as the individual electronic black boxes 
are concerned, it is interesting to compare the 
situation in automatic aircraft systems with 
those in the submerged repeater amplifiers of the 
transatlantic cable. In both situations the 
demand for reliability is paramount. But 
whereas the submerged repeater is designed to 
operate for 15 years or so under static conditions, 
the aircraft electronic units operate under 
conditions of altitude and vibration, and for 
shorter periods. The electronic equipment in 
aircraft is more complex, and is subject to strin- 
gent space and weight restrictions. In addition, 
whereas submerged repeaters can be built up of 
simple and well-tried valves and components, 
aircraft circuits generally require more recently 
developed components. And cable repeaters 
have been improving over a good many years, 
whereas many electronic aids in aircraft are a 
relatively recent development. 

At present it seems unlikely that aircraft 
practice will follow underwater-repeater tech- 
niques to the extent of gold plating of circuits 
and assembly under ultra-clean conditions. 
But the rigorous selection of components for high 
reliability, and extensive quality control and 
testing, are procedures that will probably be 
adopted from cable practice. Also, the tech- 
nique of duplicating certain critical circuits will 
be followed. 

The investigation of these and other reliability 
problems is being carried out by Elliott Brothers 
(London) Limited, in design studies for the 
VC 10. The approach they are concentrating on 
differs from that followed by Smiths Aviation 
Division in their work (described below) on the 
DH 121, in that duplication, with subsequent 
triplication, of the larger part of the electronic 
control system is not envisaged. Rather than 


have three complete electronic units in parallel, 
Elliotts are considering a single unit in which 
failure of certain components would not lead 
to maloperation of the unit as a whole. That is, 
a “ dormant fail,” or fail-safe, system would be 
produced, with failure of a component being 
indicated but not to the extent of the unit going 
dangerously outside its performance limits. 

Certain components such as microswitches 
and relays would be duplicated, where a single 
component would not in itself meet the reli- 
ability criterion for the unit and is of this 
“on-off” nature. But in other cases reliability 
would be introduced by designing the circuit in 
such a way that should part of it fail the remainder 
could handle the increased load imposed on it 
and still function correctly. A simple example 
is provided by, say, a critical resistor: by 
splitting this up into a number of resistors in 
series and parallel, an individual resistor could 
fail without the total resistance in circuit depart- 
ing from the value tolerable. 

Another technique for improved reliability 


is the use of high integrity circuits. Certain 
aircraft control circuits operated by relays have 
given trouble in the past due to the leakage of 
voltages from adjacent cables into the circuit, 
producing spurious operation of the relays and, 
consequently, the controls. To overcome this, 
the engage circuits in the auto-pilot (which 
involve cables running up the pilot’s control 
column, in company with many other circuits) 
will operate from a power supply contained 
within the autopilot, being fed through isolation 
transformers. The supply voltage will be chosen 
so that it is quite different from any other in the 
aircraft as regards voltage, isolation, and source 
impedance. Paralleling of the relays in the 
engage circuits (and serialisation in the disengage 
circuits) would be used to bring the relays 
themselves within the reliability requirements of 
the unit as a whole. 

The multiplex philosophy for system reliability 
was exhibited by Smiths Aviation Division. 
A multiplex channel comprises two or more 
sensibly independent but similar sub-channels. 


Extensive duplication is envisaged in the Smiths automatic system to obtain reliability. 
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Each sub-channel is capable of gaining its 
objective alone, and could thus be used in a 
conventional simplex or single-channel autopilot. 
In a multiplex channel they are used collectively 
to provide continuous redundancy. 

The Smiths SEPS autopilot and associated 
equipment on show provided full auto-flare 
control and could be adapted for Autoland. 
It has been selected for the DH 121 and will 
initially obtain reliability by duplication of 
control system components which have critical 
safety requirements. The chain of units from the 
flying computer to the control surfaces, for 
example, is largely duplicated, ending with 
duplicate servo motors with duplicate power 
supplies. Both channels are in continuous 
operation and the servo outputs are continuously 
compared for significant difference. If this 
should become apparent, total disengagement of 
both sub-channels occurs. 

The system is designed to be capable of later 
modification to tiplex level; that is, three separate 
channels operating continuously. Deviation of 
the output of any one channel in comparison with 
the outputs of the other two would cause the 
deviating channel to be switched out and auto- 
matic operation to continue on a duplex level. 
By providing continuous redundancy in this way 
it is not necessary to change over to an alternative 
system that has not been in full operation. 

Incorporation of the duplex philosophy was 
noticeable in the new range of airborne navigation 
and approach guidance equipment (type AD260) 
exhibited by Marconi’s Wireless and Telegraph 
Company Limited. These units will be available 
on a production basis by the time the VC 10 
comes into service in 1963, and considerable 
attention has been paid to the demands for relia- 
bility, About half of the new units are made up 
of sealed modules and a high degree of transis- 
torisation has been carried out. In the Glide 
Slope Receiver (type 6404), for example, separate 
sealed cans containing a dry inert gas house the 
transistorised r.f. amplifier, r.f. oscillator, i.f. 
amplifier, and filter sections. For duplex systems, 
space has been left in the container that houses 
the complete receiver for insertion of a duplicate 
filter unit. It is this sub-unit which is duplicated 
because it is the one with a critical safety require- 
ment: maloperation could result in a misleading 
direction to the flight control computer. 


AUTOMATIC NOISE ADJUSTMENT 


The complete v.h.f. navigation and approach 
guidance equipment incorporates a v.h.f. receiver 
(type 6401), a navigation unit (type 6402), a 
marker receiver (type 6403), and the glide slope 
receiver. All units are completely transistorised. 
The 6401 receiver covers the band 108-0 to 
135-95 Mc/s, providing 560 channels. It is a 
multiple superhetrodyne with a final inter- 
mediate frequency of 500 kc/s. An interesting 
feature is the incorporation of an automatic 
squelch control. Instead of the level at which 
the squelch control operates having to be set 
manually for the noise levels around different 
airports, a circuit is incorporated which relates 
the squelch level to the prevailing signal-to-noise 
ratio. 

The navigation unit operates in conjunction 
with the receiver to provide instrumentation 
outputs for VOR and ILS localiser. The 
resolver circuits in the omni-bearing selector 
operate at 400 c/s, simplifying the zeroing pro- 
cedure and making the system compatible with 
most flight director systems. An improved form 
of flag warning system not only gives warning of 
loss of any of the tone signals used for localiser 
and VOR operation but also indicates failure of 
the VOR servo, or loss of the 400 c/s power. 

Sealed modules are used in the navigation unit, 
the marker receiver, and the glide slope receiver. 
The modules have small square sections of rigid 
construction, to avoid resonances, and have a 
relatively large area. By arranging them vertic- 
ally, full advantage can be taken of central 
cooling systems without danger of contamination 
by dirt. An insulated board at one end of the 
module’s chassis forms a sealing plate for the 
unit and carries 12 screw-threaded bushes for 
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Transistors, sealed modules, and provision for 

duplication of critical modules, are features of the 

Marconi navigational equipment for the next 
generation of civil aircraft. 


connection of external wiring. Only about five 
external connections are made to the unit, and 
the remainder of the bushes are used for bringing 
out test points. Should a fault appear in a unit 
the separate modules can be completely tested 
without being unsealed. When the particular 
module in which the fault lies has been identified, 
it can be unsealed, repaired and resealed very 
simply without the use of specialised apparatus. 

Duplication for reliability was also in evidence 
on the stand of Ecko Electronics Limited. Air- 
borne weather radar is now mandatory in some 
countries and is likely to become recognised 
universally as essential equipment in many types 
of aircraft. Following the philosophy of dupli- 
cating essential services, therefore, Ekco have 
produced a duplicate version of their type E190 
3cm weather radar. The same 24 in diameter 
scanning dish is retained, with velocity stabilisa- 
tion, and the transmitter/receiver and controller/ 
indicator unis have been duplicated. 

The aerial scanning dish covers + 90° in 
azimuth at 20 cycles per minute, line-of-sight 
stabilisation being provided by a transistor/ 
magnetic-amplifier servo system. The high 
scanning rate contributes greatly to the clarity 
of the display during turns, but calls for high 
performance in the stabilisation system. This is 
normally made difficult by the fact that in order 
to obtain a smooth servo response free from 
dead spots and overshoot, a servo system with 
tachometric velocity feedback is required, the 
velocity feedback being sufficient to swamp likely 
variation in scanner friction-loading resulting 
from wear and temperature variations. In the 
past it has not been possible to do this in full, 
as a substantial velocity lag results, which can 


Tape recorder for airport communications: con- 
tinuously monitored on up to 20 channels. 
Automatic switching to a stand-by channel or 
stand-by equipment follows detection of a fault. 








only be reduced by using either very high servo 
powers or by reducing amplifier gain and velocity 
feedback simultaneously. The latter expedient 
gives a smaller lag but reduced stabilisation. 

The present design of scanner system avoids 
this difficulty by the use of a velocity computer 
that enables the servo amplifier to be fed with 
two error signals, the first being the normal 
position error, the second being a velocity demand 
signal computed from the scanner tilt and pitch 
demand, which produces cancellation of the 
velocity feedback voltage, thus removing velocity 
lag. With this system, stabilisation errors due to 
servo lag are held to within less than 1° over the 
whole range of roll and pitch demand. The 
stabilisation system is effective over the range 
+ 25° centred at zero tilt angle. 

In the E190 single-channel system, the servo 
amplifier is mounted in the scanner and is split 
into two units. The power section uses magnetic 
amplifiers and these are mounted as counter- 
weights at the rear of the dish. The pre-amplifier 
and mixing circuit uses transistors throughout 
and is mounted in a hermetically sealed repairable 
can inside the spine of the dish drive mechanism. 

In the double-channel system, the scanner 
control circuits have not been duplicated but 
have been transferred to the back of the duplex 
receiver/transmitter unit, on to the chassis 
containing the interlocks for transferring the 
channels. The magnetic transducers have not 
been duplicated and have been retained as 
counterweights. Twin synchros have, however, 
been put in to serve the independent time bases 
of the display units. Even should a fault develop 
in one transmitter/receiver and also in one 
indicator unit, the remaining units will continue 
to operate satisfactorily, providing full weather 
radar. Provision has also been made for 
connection to dual power supplies and dual 
stabilisation references. 


RELIABLE RECORDING 


Demands of reliability have to be met by 
ground equipment too. A particular example is 
provided by the recording equipment used to 
log air traffic control and approach guidance 
communications between ground and air. Since 
such records would be conclusive evidence in 
most cases where they are used to settle a dispute 
or to guide an inquiry, it is important that they 
can be relied on implicitly. 

The Series III multichannel recording equip- 
ment displayed by Thermionic Products (Elec- 
tronics) Limited was designed with this require- 
ment in mind. The system is available for a 
number of tape sizes, accommodating up to 
20 tracks on 1 in tape. Each channel is moni- 
tored continuously throughout the operation of 
the recorder and if failure on one channel is 
detected the signal on that channel is transferred 
to a standby channel. When two channels are 
found to have failed the whole set of signals is 
transferred to a standby recorder. 

Monitoring is carried out by injecting a 3-5 kc/s 
signal on to the tape by the recorder head and 
detecting it on each channel by monitor heads 
feeding individual amplifiers. Transistors are 
used throughout the system. 

The three-bay version of the equipment, 
intended for large international airports, provides 
36 hour continuous recording using long play 
tape or 24 hours using standard tape. Time 
signals are recorded on one channel in the form 
of four-digit morse code signals every minute. 
These are derived from a clock and coding unit 
which houses a 10 ke/s crystal oscillator; the out- 
put of this is divided down to produce 50 c/s to 
drive a synchronous clock motor. The latter 
provides a conventional clock display and also 
drives a series of printed wiring discs that code 
the output of a 1,000 c/s oscillator to supply the 
correct morse time signal. 

On the tape deck itself, one of the idler pulleys 
operates a velocity switch to give warning of 
tape stoppage or slowing. Accidental or unau- 
thorised erasure of records is prevented by locked 
doors fitted over important controls. For the 
same purpose, no erase feature has been built 
into the equipment itself. 
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Simca Aronde Engine with Five Bearings 


The new five-bearing engine introduced by Simca 
for their Aronde and Ariane cars has been 
launched with an impressive demonstration of 
long-distance endurance at the long-deserted 
Miramas track, 44 miles from Marseilles. 
Driving day and night for 80 days a team of 
ten drivers covered 200,000 km. (124,300 miles) 
at an average speed of 65-1 m.p.h. The test 
was observed by A.C.F. officials and claims are 
being put in for homologation of 41 world 
records on a time basis and 16 on a distance 
basis, regardless of engine size together with an 
equivalent number of records in Class F. 

The engine itself is a good example of the 
expedients which engineers are forced to adopt 
for financial and fiscal reasons. Starting with 
the pre-war Fiat 1100 built under licence in 
France, it was developed by Simca into a unit 
of 1,290 c.c. (74 x 75 mm.) giving 50:5 b.h.p. 
SAE at 4,900 r.p.m. on a 7-2 to 1 compression 
ratio, as used in the Aronde and Ariane or 
59 b.h.p. at 5,000 r.p.m. on an 8-2 to 1 com- 
pression ratio as used in the Aronde Montlhery 
and the sports coupe. 

In the Aronde, which was designed for it, the 
engine performed well, but it was barely adequate 
for the big-bodied 2,420lb Ariane economy 
model using the body and road gear previously 
propelled by an ex-Ford 2,300 c.c. V8. 

For tooling reasons it was essential to conserve 
the existing cylinder spacing. | Moreoever, an 
increase in cylinder capacity to 14 litres would 
have faced French buyers with an increase in 
annual tax and a rise of anything between £5 
and £14 in their insurance premiums. 


The arguments were therefore strong for an 
increase in specific output, but the lower end 
of the engine was not suitable. Increases in 
bore had already made it necessary to offset 
the connecting rods in relation to the crankpins 
and main bearing area was not generous. Simca 
therefore adopted the expensive solution of a 
five-bearing engine. First, third and fifth 
bearings are 44 mm diameter and 16 mm wide. 
Second and fourth bearings are slightly narrower, 
but total main bearing area is increased by 
30 per cent. The webs carrying the new second 
and fourth bearings do not extend right across 
the crankcase as clearance was required for the 
dipstick and for the distributor drive. The 
connecting rods are now centralised on the 
crankpins but the specific loading made steel- 
backed copper-lead-indium shells necessary. 
However, with the adoption of a fan pulley 
containing a centrifugal filter as on Fiat engines, 
there has been no need to nitride the shaft 
and the interval between oil changes has been 
increased from 1,500 miles to 2,500 miles. 
Vacuum control of advance is now provided on 
the distributor. 

A new, reinforced cylinder head raised the 
compression to 8:5 to 1, giving 61 b.h.p. SAE 
at 5,200 r.p.m. with max. gross torque of 
73-6 lb-ft at 2,600 r.p.m. for the Ariane and the 
top-priced Aronde models. On the lower priced 
models in the Aronde series the compression 
ratio is 7-5 to 1 and the output 51 b.h.p. SAE 
at 4,900 r.p.m. Power for the Ariane has thus 
gone up from 50-5 to 61 b.h.p. with complete 
reliability. 





A 5-bearing crankshaft, and fan pulley with 
centrifugal oil filter are used on the new engine 
for the Simca “* Aronde”’ and “* Ariane.” 





Corrosion of Aluminium Heads on Cast Iron Engines 


The high strength to weight ratio and thermal 
conductivity of aluminium makes it very suitable 
for use as a constructional material for internal 
combustion engines. The high conductivity 
gives efficient heat transfer, which can result in 
longer valve life and lower octane number 
requirements, and the material can be more 
readily cast and machined than iron alloys. At 
present it is possible to foresee varying degrees of 
use of aluminium in vehicle engines: an iron 
cylinder block and an aluminium head; an 
aluminium block and an iron head; an alumin- 
ium block and head with wet iron sleeves; and 
an aluminium block and head with dry sleeves 
or wet aluminium sleeves. The question to be 
answered before aluminium and iron are mixed 
in production car engines is whether corrosion is 
going to present difficulties. 

An answer is provided in a paper “ Corrosion 

Resistance of Aluminium Automobile Engine 
Components,” by A. M. Montgomery, Alcoa 
Research Laboratories, Aluminium Company of 
America, Cleveland. It was read during the 
National Automobile Week held by the Society 
of Automotive Engineers, at Detroit. 
_ Studies were concentrated on cast alloy parts 
in direct contact with the coolant, as Alcoa did 
not anticipate serious corrosion in other parts 
of the engine. Over 200 cyclic engine or road 
tests were performed on aluminium cylinder 
heads mounted mostly on V-8 engines with 
cast iron blocks. Split radiators were used to 
compare two different coolant solutions. 


ELECTROLYTIC BEHAVIOUR 


The composite aluminium-iron engine presents 
the major corrosion problem owing to the possi- 
bility of galvanic corrosion. The solution poten- 
tials between cast iron and several aluminium 
casting alloys when in contact with a hot anti- 
freeze solution is shown in the table, and it will 
be seen that selection of the correct alloy consider- 
ably reduces the likelihood of corrosion. Being 
the more electronegative, it is the aluminium that 
is removed during the galvanic corrosion process 
and it was possible to compare the resistances of 


the various alloys to corrosion by measuring the 
depth of corrosion pits. Of the alloys listed 
319-F is the most compatible with cast iron 
because of its low solution potential difference. 

It is the copper content of the 319 alloy that 
makes for the more positive solution potential, 
while the zinc content of the C612 renders this 
alloy more negative. To be effective the copper 
must be in solid solution, so that as-cast 319-F 
alloy is to be preferred to the aged 319-TS 
condition, as in the latter case the copper is 
largely precipitated from solid solution. 

The most severe corrosion encountered was 
at the coolant ports, close to the cast iron block. 
Here the coolant flow had by its sweeping action 
eroded the protective film, which develops on 
aluminium, and so accelerated corrosion. The 
use of a gasket with metering ports at the inter- 
face can prevent direct impingement of the 
coolant stream, or alternatively, larger ports can 
be incorporated in the aluminium than in the 
iron. 

Gasket materials used should not absorb 
water since poultice-type corrosion may other- 
wise occur. Under these circumstances, alu- 
minium in contact with absorbed water in the 
gaskets reacts with dissolved oxygen and locally 
depletes it. At an adjacent free surface the 
water will be saturated and a difference in 
solution potential arises which can accelerate 
corrosion. Steel-asbestos and even copper make 
successful head gaskets. 

Brass temperature wells, copper or steel 
gaskets, brass thermostats, and brass radiators 


Corrosion of Aluminium Alloys in Test Engines 





Solution* Composition Depth 
Alloy potential “ie ™ ; of 
difference | corrosion 
(volts) Cu Si Mg Zn (in) 
319-F 0-060 3-5 6°3 | 0-020 
356-T6 0-170 7-0 0-3 0-034 
C612 0- 0:5 0-35 6°5 0-120 











* Determined in a solution of two volumes of tap water (high 
chloride—273 ppm) plus one volume of ethylen glycol, at 165° F. 


could all conceivably act as cathodic elements 
in a similar manner to iron, but in practice they 
do not. This is because solution potential 
difference is not the sole controlling factor in 
galvanic corrosion. In the case of the first three 
possibilities mentioned, the anode to cathode 
area ratio is the controlling factor. Because 
the aluminium area is much larger than the 
heavy metal area, the latter is polarised to the 
same potential as the aluminium and relatively 
little corrosion current flows. In the case of the 
brass radiator, the indications are that it does 
not contribute directly to galvanic corrosion of 
the aluminium, probably because of the long 
path in the electrolyte over which the solution 
potential differences have to operate. 


COOLANT TESTING 


In the road tests of the composite engines a 
wide variety of coolant compositions was 
investigated to determine their effect on cor- 
rosion at the coolant ports mentioned above. 
All types of water proved to be relatively harm- 
less, but chlorinated water mixed with pro- 
prietary glycol or methanol produced an 
appreciable attack—O-040 in and 0-060 in res- 
pectively. It is believed that this was a result 
of inhibitors of iron corrosion in the anti-freeze 
solutions: these change the polarisation character- 
istics of the system in a way that promotes 
aluminium corrosion. A satisfactorily inhibited 
coolant was provided by the introduction of 
1 per cent of a naphthenic-base soluble oil. 
Chromates, dichromates, and nitrites, should 
be avoided in composite engines. 

If the alloy and gasket designs outlined above 
are followed, even the presence of corrosive 
coolant solutions should not cause corrosion 
problems. This was demonstrated in a service 
test of 12 vehicles at various locations throughout 
the United States for periods up to 44 years. 
No control was exercised over the coolant, but 
319-F alloy cylinder heads and metering gaskets 
were used. Even though high-chloride waters 
were employed in two instances, over 4 years 
of service produced no appreciable corrosion. 
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Increased Range for 


Research into methods of con- 
trolling the air drag boundary 
layer of aircraft has been pur- 
sued for some years. Reduc- 
tion of the drag may lead 
to considerable increases in 
the endurance and payload 
capacity of large aircraft. 


A TECHNIQUE known as Low Drag Boundary 
Layer Control (LDBLC) can be used to 
reduce the friction drag of an aircraft in flight. 
This technique, which has been developed by the 
Northrop Corporation in the USA, is not to be 
confused with other boundary layer control 
methods that are used to provide high lift per- 
formance on landing and take-off. After more 
than ten years of research and development, the 
Northrop LDBLC system is now believed to be 
applicable to any large, long-range aircraft to 
gain a substantial increase in endurance, range 
or payload. 
The boundary layer itself is a very thin stratum 
of air that surrounds an aircraft in flight, lying 
directly on the aircraft skin. It is formed by air 


A conventional aircraft wing creates turbulence and friction as it passes through the air. 


that is slowed down by the passage of the aircraft 
surface, and flows slower than the free stream 
velocity of the air around it. Boundry layer 
flow is smooth, or laminar, at its initiation, where 
it generates little friction. However, as the flow 
progresses backward along the surface it becomes 
turbulent. This turbulence causes large increases 
in air friction, resulting in drag on the aircraft. 

By drawing part of the turbulent boundary 
layer air through slots in the aircraft skin with a 
suction compressor (see illustration) and exhaust- 
ing it in the direction of thrust through the aft 
fuselage or the nacelle tailpipes, a continuing 
smooth flow of air can be obtained. Friction 
drag is then reduced to such an extent that either 
the range of the endurance can be increased by 
as much as 50 per cent. This increase could 
even approach 100 per cent if the technique were 
applied to most of the aircraft. For a given 
range and payload, or endurance and payload, 
therefore, an aircraft could be made considerably 
smaller. 

ANY LARGE AIRCRAFT 

According to Northrop engineers, LDBLC can 

be applied to any type of large aircraft, and exist- 


If the 


turbulent air is sucked in through slots in the wing, the boundary layer flows smoothly, thus reducing 
friction drag and increasing the payload capacity or range of the aircraft. 
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Large Aircraft 


ing automatic equipment can be easily adapted 
to perform the necessary slot cutting, drilling and 
milling operations. It is also said that other 
necessary structural modifications could be made 
with existing production techniques. 

More than 300 laminar flow flights have been 
conducted with an American F94 jet fighter 
equipped with a slotted suction glove on one 
wing. Full laminar flow has been obtained in 
wind tunnel tests on a wide range of aircraft 
shapes, at speeds ranging from very low subsonic 
to high multisonic Mach numbers. Work is 
continuing at Northrop on supersonic laminar 
flow and on the application of LDBLC to 
fuselage and nacelle shapes, in addition to further 
work on wing and tail LDBLC. 

Northrop’s Norair division is now constructing 
two aircraft to demonstrate the new technique in 
full. The flight tests are scheduled to begin in 
about two years from now, when the aircraft will 
be flown on a regular day-to-day operational 
basis. The main object of this exercise will be to 
provide detailed manufacturing and flight operat- 
ing data which will enable the technique to be 
made available to all types of large aircraft. 

With low drag boundary layer control, flight 
efficiency could be increased and fuel consump- 
tion decreased to the point where aircraft couid 
remain in station for considerable periods of 
time. This particular facet of LCBLC has 
extremely important applications in the field of 
military strategy—in fact the bulk of the develop- 
ment work has been carried out with this in 
mind. 


MILITARY STRATEGY 


Among the military activieis in which the 
endurance properties of LDBLC aircraft could 
play a vital role are: 

Air to Surface Missile Carrier —LDBLC aircraft 
could cruise outside the territorial limits and 
interceptor range of a potential aggressor, ready 
to launch a missile counter attack at a moments 
notice. Such aircraft could possibly remain in 
active flight for periods of up to four days. 
Airborne Early Warning System.—With their long 
endurance and economy of operation, LDBLC 
aircraft containing radar and other detection 
equipment could operate with greater effect and 
efficiency than present day early warning tech- 
niques. 

Intercontinental Communications Link.—High 
altitude nuclear explosions, or even natural 
phenomena such as sunsports, can black out 
existing types of long-range radio communica- 
tion systems. A small number of LDBLC air- 
craft equipped with high-power communications 
transmitters and receivers could be kept in flight, 
spaced at suitable intervals, to act as relay 
stations. By such a technique, microwave com- 
munications links could be established over 
thousands of miles without fear of interruption. 
Troops and Supplies.—The range advantages of 
LDBLC aircraft could enable non-stop airlifts 
of troops and supplies to be made over greater 
distnces, at lower cost and at higher speed than 
is possible at present. 

Quite apart from its important military appli- 
cations, low drag boundary layer control has an 
obvious, and very appreciable advantage in the 
field of commercial flight. Air freight could be 
extended far byond its present scope and costs 
of both passenger and freight flights could be 
reduced. 

It is thought that incorporation of low drag 
boundary layer control would add approximately 
10 per cent to the total cost of an aeroplane. 
Direct maintenance man-hours per flight would 
also increase, by about 15 per cent. Against 
this, however, there would be large economies in 
direct operating costs because of the reduced 
drag on the aircraft (which may be down by a 
factor of five) which will result in increased pay- 
loads and reduced fuel consumption. 
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Parametric Amplifier will Improve Radar Performance 


Now in an advanced state of development at 
Marconi’s Wireless Telegraph Company Limited. 
is a parametric amplifier which promises to give 
a range improvement up to 25 per cent, which is 
equivalent to more than doubling the power 
on 50 cm radars. 

This equipment is designed for eventual 
incorporation in new Marconi 50cm equip- 
ments and will probably also be available as a 
modification kit for existing installations. In 
either case it provides notable advantages 
deriving from a fully coherent pump-frequency 
which is crystal controlled—the only one of its 
type in the world. 

For some years, with the thermionic valve 
reaching its limit of economic development as 
an r.f. amplifier at 50 cm, the Marconi company 
has turned its attention to the development of 
alternative methods. 

At 10 cm and 23 cm wavelengths, considerable 
development has been done with travelling wave 
tube amplifiers, while at 50cm the company 
has concentrated its effort in the design of an 


electron beam parametric amplifier. Apart 
from improvements in signal-to-noise ratio, 
both travelling wave tubes and parametric 
amplifiers are inherently far more robust, and 
power spikes from the transmitter are unlikely 
to cause performance to deteriorate as is the 
case with crystals or thermionic triodes. 

In the parametric amplifier, amplification is 
achieved by the application of a radio frequency 
signal (usually of higher frequency than the one 
to be amplified) as a source of drive to the tube 
in such a way that the input signal, in its passage, 
draws power from the drive. The tube is 
inherently a low noise device with broad band 
characteristics. 

For practical reasons a drive (or pump 
frequency) of approximately twice the signal 
frequency is usually employed and under these 
conditions—that is, with the pump frequency 
non-coherent with the signal—two sets of signals, 
each with its own noise, are produced. These 
are equally spaced above and below a datum 
line located at half the pump frequency. Under 


these circumstances the tube provides gain and 
signal-to-noise figures which are already better 
than those obtained with a thermionic triode. 

Marconi’s have inade a significant advance in 
technique in their amplifier by making the pump 
frequency exactly twice that of the signal 
frequency. The two are locked under crystal 
contro], and under these conditions the two 
sets of signals referred to above now merge 
and are additive in terms of voltage. The two 
bands of noise, however, are still non-coherent 
and these only add in terms of power. The net 
result is a signal of considerably increased 
= but a much smaller increase in noise 
evel. 

To sum up, the inherent capabilities of the 
parametric amplifier can only be exploited to the 
maximum in a fully coherent system. In this 
connection it is worth noting that the Marconi 
50cm radars employ an efficient and fully 
coherent moving target indicator (MTI) system, 
which is locked by the same crystal control as 
the rest of the system. 





Doubts About Preserving Food by Irradiation 


Refrigeration and canning have long been the 
best and most commonly used techniques for 
preserving foodstuffs. In recent years, however, 
other techniques have emerged offering some 
advantages. The most important of these, but 
one about which there are many doubts, is 
preservation by irradiation. 

At the Low Temperature Research Station, 
Cambridge, work has been in progress on radia- 
tion preservation for some years, the main 
emphasis being on animal products. Work has 
been largely centred on radiation-pasteurised 
meats stored at temperatures near freezing point. 

Some experiments which necessitated the use 
of sterile samples have confirmed earlier experi- 
ence that meats given sterilising doses of radiation 
are of unacceptable quality. It has been reported 
previously that meats which have been sterilised 
with radiation tend to improve in flavour during 
storage, particularly at elevated temperatures. 
However, experience at the Low Temperature 
Research Station has been to the contrary. 
They find that the odours and flavours character- 
istic of irradiation do tend to disappear, but the 
flavour of the stored meats becomes worse than 
that of freshly irradiated samples, which is 
itself already very poor. Deterioration pro- 
gresses during storage, and is more pronounced 
at higher temperatures. There has recently been 
considerable discussion of the extent to which 
such deterioration during storage is due to 
enzyme action, and claims have been made that 
autolytic changes can be prevented by treatment 
of the live animals with adrenaline. Experiments 
on the effects of irradiation on enzyme activity 
in beef and pork, and the changes in quality 
during storage have therefore been started. 

Further experiments on the pasteurisation of 
whole chickens have indicated that quality 
changes with doses up to about 800,000 rads of 
y-radiation from Cobalt-60, are insignificant; 
there is a slight pinkness in the flesh; a very 
slight, but not objectionable, odour in the raw 
meat; and after roasting in the normal way, the 
irradiated meat is seldom distinguishable in 
flavour and texture from ordinary roasted 
chickens. A dose of 800,000 rads delays micro- 
bial spoilage of chicken for 55 to 60 days, in 
storage at 1° C where unirradiated meat usually 
spoils in about 10 to 12 days. With smaller 
doses of radiation, a proportionately smaller 
increase in storage life is obtained. At higher 
temperatures, the storage life is reduced: 21 days 
at 5° C and 17 days at 10° C were observed with 
800,000 rads. The storage temperature should 
be lower than 5°C to prevent hazard from 
anaerobic bacteria like Clostridium botulinum. 


The combination of a chlortetraycline (Aureo- 
mycin) dip treatment with irradiation (125,000 to 
500,000 rads) prevents microbial spoilage for 
periods greater than either treatment alone: the 
increases are roughly additive. Antibiotic 
treatment has given no increase in the storage 
life of chickens irradiated with 800,000 rads. 


QUALITY SPOILT 


Although irradiation is very effective in 
retarding microbial spoilage, examination of the 
quality of the chicken meat during storage 
presents a less encouraging prospect. For rather 
more than two weeks, the irradiated chicken 
remains comparable in quality to fresh chicken; 
but after this time a rather rapid decline in 
quality occurs, and while the chicken meat does 
not become actually distasteful, it loses the 
attractive flavour characteristic of fresh chicken. 
After three weeks, the irradiated chicken is 
significantly inferior to fresh, or even frozen, 
chicken, and this decline occurs with low or high 
doses, with or without antibiotic treatment. 
These changes have been observed with a panel 
of 10 experienced tasters; and confirmed by 
a panel of about 130 voluntary domestic con- 
sumers who ate the chicken as part of a normal 
meal, and unlike the taste panel, did not have 
fresh chicken for comparisons during tasting. 
Only about 5 per cent of the domestic consumers 
noticed the slight pinkness of the raw meat, 
and no adverse comments were made on the 
odour. The conclusion is that chicken pasteur- 
ised with radiation remains of high quality 
during storage at 1° C for about one and a half 
times as long as the total storage life of an 
untreated chicken; after this period the quality 
of the irradiated chickens declines. 

Various research workers have reported that 
such deterioration during storage is due to 
oxidative rancidity of the fat. This has not been 
the experience at the LTRS with chickens; 
storage of irradiated carcases (700,000 rads) 
for up to six weeks at 1° C, in the presence or 
absence of oxygen, showed that those stored in 
the absence of oxygen deteriorated more rapidly. 


IMPORTANCE OF OXYGEN 


This result illustrates the complexity of the 
influence of oxygen upon the quality of irradiated 
meats. To achieve the maximum microbiological 
effects during irradiation, the presence of oxygen 
is desirable; but it has commonly been reported 
that this leads to more adverse quality changes in 
foodstuffs. In the experience of the LTRS, 
this is not always the case. On the other hand, 
during storage oxygen can cause oxidative 
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rancidity, and this has been observed with some 
foods other than chicken. Experiments with 
cuts of beef treated with y-radiation, in the dose 
range 25,000-100,000 rads, to prolong the storage 
life at — 1°C have shown that doses which 
appreciably delay formation of slime by bacteria, 
considerably enhance the risk that the fat will 
become racid during storage. Similarly, the 
flavour deterioration during storage of pork 
sausages treated with pasteurising (1,000,000 rads) 
or sterlising doses (5,000,000 rads) is of a nature 
suggesting that the fat in sausages is becoming 
rancid. With smoked bacon also, irradiation 
with doses in the range 50,000-500,000 rads 
showed that samples which had been irradiated 
and stored without oxygen were preferred. 

Obviously, quality change due to rancidity is 
understandable, and can be prevented. Why 
it should happen with some meats, but not with 
chicken, is less easy to understand. The effects 
of oxygen on quality changes immediately after 
irradiation are also perplexing. With chicken 
meat, samples irradiated in the presence of 
oxygen have usually been preferred for flavour 
and odour, though the change to a greyish colour 
is less attractive than the pink produced in the 
absence of oxygen. 

Investigations on the influence of freezing 
meats during irradiation have been made, and 
have given some quite striking results. With 
pork irradiated at room temperature and at 
~ 75° C, samples irradiated with 5,000,000 rads 
in the frozen state were preferred to those which 
had received only 500,000 rads at room tem- 
perature when the assessment was based on the 
odour of the uncooked meat; assessment after 
cooking showed a lesser gain as a result of 
freezing, samples of comparable quality being 
obtained when the dose given to the frozen pork 
was about 24 times that given at room tempera- 
ture. With beef, the corresponding gain due to 
irradiating in the frozen state was a factor of 
four for odour and about one and a half after 
cooking. Investigations of pork and beef, of 
both quality and chemical changes (alteration of 
pH, destruction of glutathione, formation of 
methyl mercaptan), indicate that most of the 
protection due to freezing occurs in the tem- 
perature range 0° C to — 20°C. Detailed study 
in the range just below freezing point shows a 
sharp transistion between — 3° C and — 6°C, 
the exact temperature of this transition depending 
on whether the meat is brought to the tempera- 
ture from above or below. Inactivation of 
bacteria follows a similar pattern. This suggests 
that the effect is connected with the freezing of 
water in the tissues. 
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Welding Research 


Modern welding operations frequently involve 
the use of new materials and working to standards 
that were inconceivable only a few years ago. 
As a result of this, the British Welding Research 
Association has been increasingly called upon in 
recent years to meet specific problems in design, 
selection of welding conditions and choice of 
materials. 

This is particularly evident from the latest 
annual report of the Association which, in 
referring to the need to increase its income 
solely on the basis of its present commitments, 
points out that a programme more than double 
the size of its present one is now in hand. __ 

In outlining its work the Association shows 
how some of its apparently esoteric activities 
have a really practical bearing on industrial 
problems and economics. The fundamental 
study of the welding arc—long regarded only 
as a source of heat—is thus seen in relation to 
filler wire diameters and compositions, the 
development and improvement of welding equip- 
ment, methods of gas shielding and the establish- 
ment of optimum welding conditions for the 
whole range of structural metals. 

The replacement of mechanical joints by welded 
connections in high pressure small bore pipe 
systems could provide a far reaching economy in 
the construction of chemical engineering plant, 
and investigations recently carried out have 
shown this to be a practical possibility. Similar 
economy-based and rationalised design studies 
in the fields of pressure vessel construction have 
indicated the need for a revision of established 
standards. 

In regard to the widely shared problems of 
metal fatigue and brittle fracture, the results of 
experimental work on the controlled use of local 
heating and mechanical conditioning as a means 
of increasing strength have been verified and 
it has been shown that service life can be extended 
far beyond the levels at which failure would 
normally be expected to occur. 


INCREASED FATIGUE STRENGTH 


In the design of structures subjected to 
repeated loading it is often necessary to use 
very low design stresses because of the poor 
inherent fatigue strength of some of the welded 
details. A particular example is the discon- 
tinuous longitudinal weld which may be used 
for the joining of flanges at right angles and for 
the attachment of girder stiffeners, gussets and 
similar components. It is well known that, 


Finds New Ways 


under fatigue loading conditions, failure will 
occur at the ends of such welds. 

Work in Czechoslovakia has shown that, by 
artificially inducing residual compressive stresses 
at these expected points of failure, large increases 
in fatigue strength can be obtained. These 
findings have subsequently been confirmed by 
the BWRA;; the residual stresses being induced 
both by “spot heating ”’ with an oxyacetylene 
torch and by “local compression” of the 
specimen to produce plastic flow mechanically. 

During the past year, a thorough investigation 
of the effect of residual stresses on the fatigue 


Fundamental studies of 
welding arc phenomena 
are being carried out by 
the British Welding 
Research Association. 


strength of a mild steel specimen containing a 
non-load-carrying welded joint has been com- 
pleted. It has shown that the strength, at 
2 million cycles, of a welded detail of this kind 
could could be increased by approximately 
150 per cent by means of the local mechanical 
treatment. In addition, tests of similar speci- 
mens in the stress relieved condition carried out 
under different ratios of maximum to minimum 
stress (different mean load conditions) have 
indicated the reason for the increased strength by 
the new technique. 

As the mean stress is decreased, the range of 
stress sustained at the fatigue limit is not 
markedly influenced until the mean stress becomes 
compressive. The tolerance stress range then 
increases significantly as the magnitude of 
compressive mean stress is increased. The tests 
of specimens given the local mechanical treat- 


ment imply, therefore, that the induced com- 
pressive stress has the same effect as a mean 
stress applied by external loading. At the 
present time the investigation is concerned with 
load-carrying fillet welded joints in mild steel, 
and with both load-carrying and non-load- 
carrying fillet welded joints in aluminium alloy 
(NP5/6). 

Results of these tests have also been encourag- 
ing in that increases of fatigue strength (at 
2 million cycles) of the order of 100 per cent 
have been consistently produced in both materials 
and joint forms. Collectively, these results pro- 





vide adequate proof of the potential value of 
spot heating and local compression. 

Further work at the BWRA will be directed 
toward understanding some of the basic aspects 
of this new technique, with a view to ironing out 
some of the problems of its practical application 
in industry. 

The illustration above shows work being 
carried out at BWRA on the fundamental 
phenomena associated with the welding arc. 
Experiments are being conducted in which a 
filler wire is fed into an arc maintained between 
non-consumable electrodes. The influence of 
electrical variables on the melting filler wire can 
thus be determined, and ballistic experiments 
can be made to give some indication of the arc 
forces. The coil shown in the illustration is 
used to provide a rotating magnetic field to 
prevent the arc burning through the anode. 





Technique for Superconductivity Studies 


A new technique for the study of superconduc- 
tivity (a property through which certain materials 
lose all their electrical resistance at nearly 0° K) 
has been developed at the research laboratory of 
General Electric, USA. 

Direct visual observation of transformations 
between the normal and superconducting states 
can be made by this new method. Magnetic 
and optical effects are employed to make visible 
the changes taking place in the “ intermediate 
state,’ a condition in which some portions of the 
sample are superconductive and others are 
normal. The intermediate state is of consider- 
able practical, as well as scientific, interest. Its 
structure and the manner in which it changes 
when subjected to a magnetic field are strongly 
affected by impurities and by any metallurgical 
treatment of the specimen. 

Already the new technique has produced some 
useful information; in particular on the motions 
of normal and superconducting “domains,” 
which could not be observed before. It is alsoa 


quick and accurate method of measuring certain 
basic magnetic properties of superconductors. 

The basis of the new study technique is the 
fact that, although a sufficiently strong magnetic 
field can make a superconducting material revert 
to normal, the material is a perfect insulator so 
long as it remains superconductive. 

In order to observe the specimen it is 
usually prepared in the form of a flat disc or 
plate, although thin vacuum deposited films have 
also been studied in this manner. A plate of a 
special cerium phosphate glass about one- 
hundredth of an inch thick is placed on the 
sample. When magnetised, this glass has the 
property of rotating the plane of polarised light. 
Monochromatic polarised light is beamed on the 
glass, and the reflected light is viewed through a 
polarising filter which can be rotated to any 
desired angle. 

The material under study is normally cooled 
in liquid helium to a temperature slightly above 
absolute zero. At this temperature it is super- 


conductive, but it can be changed back and forth 
between superconductive and normal by a 
varying magnetic field. At certain magnetic 
field strengths, the specimen is in the inter- 
mediate state, with some portions normal and 
others superconductive. 

Since the superconductive areas shield portions 
of the glass plate directly above them from the 
magnetic field, these parts are not magnetised; 
similarly, glass areas directly above normal seg- 
ments in the sample are not shielded and become 
magnetised. These areas rotate the plane of the 
polarised light they reflect, whereas the shielded 
parts reflect in the same plane. By adjusting 
the polarising filter through which the reflected 
light is observed, the magnetised portions of the 
glass can be made to appear dark and the un- 
magnetised portions light, or vice versa. Since the 
pattern of light and dark corresponds exactly to the 
pattern of superconducting and normal metal in 
the sample, changes in the state of the sample 
can be observed, and even photographed, directly. 
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Shoe Drill for Hygiene 


HE sole of a shoe comes into contact with a 
tremendous number of substances during 
its life. Unfortunately many of them are counted 
foul, and efforts are always being made from 
earliest childhood to prevent these foul substances 
being brought into the clean house, and even 
more into the clean hospital. “ Wipe your 
feet ’’ is one of the first orders to the toddler. 

In the country (and in the towns until compara- 
tively recently) a standard item at the front door 
is the scraper. Then there is the coconut mat 
(with or without “ welcome ”’ on it) that graces 
the inside of the doorway. A great collector of 
dirt and quite a problem to clean is the door 
mat; shaking and beating are operations only 
to be performed by the physically fit and then 
preferably only in the seclusion of a yard. 
But modern times, modern manners and in a 
mechanical age what better than a mechanical 
door mat? 

The Miracle mat comes from Holland, 
Michigan, where it is made by the Progressive 
Engineering Company. (Their export agents 
are the Midwest-Overseas Trading Corpora- 
tion 647, West Virginia Street, Milwaukee 4, 
Wisconsin, USA.) It cleans the soles of the 
shoe as soon as the wearer steps upon it. 
The construction is an aluminium grille with 
brushes mounted between the bars. Placing the 
weight on the grille depresses it slightly, enough 
to make a pair of contacts and start a motor that 
reciprocates the brushes at about seven strokes 
per second. 

One of the many standard sizes measures 
314 in by 314 in across the grille (403 in square 
over the frame) and requires an opening in the 
floor 374in square. There are 63 slats at 
¢s in spacing and the whole grille floats on 
rubber cushions at three points. The 20 brushes 
are made of nylon or prostan mounted on rods 
31 in long, which oscillate in nylon bearings. 
Adjustment is provided for wear. 

Power to drive the brushes is provided by a 
splashproof } h.p. motor, and dirt removed 


falls into a pit which can be provided with water 
flushing. In shops or public buildings, the 
mat can be used as part of the warm air curtain 
for the doorway, or stepping on the grille can 
be used to actuate a door opener. It is claimed 
that cleaning costs within the building are 
substantially reduced and so is wear and tear 
on Carpeting. 

No amount of brushing can remove all dust 
particles or micro-organisms. Where absolute 
cleanliness and sterility is required (as in some 
hospitals and in some modern industrial pro- 
cesses) a different form of collector is available— 
the Taccy mat. A product of Anti-Dust Services 
Limited, Dudley, Worcs., Taccy mats are not 
intended to remove street dust and dirt; their 
purpose is to collect the fine dust particles and 
organisms that are left after rough dirt has been 
removed. A typical application is between 
wards of a hospital to prevent dust being 
carried from one to another. 

The standard mat has a base of plastic foam 
14 in thick so that the maximum area of the 
instep will be reached. Over the foam is a 
replaceable cover with a surface to which fine 
dust will adhere. Feet or trolley wheels passing 
over the surface are cleaned, and pathogenic 
bacteria rendered immobile and harmless. 
Coverings are also available to which a disin- 
fectant has been added to give additional 
protection. Used coverings are removed and 
burnt. The 1i4in thick mats are 28in wide 
by 18in long and the thinner, 4in, versions 
30 wide by 18in long. Similar coverings are 
made for brooms. 

Mats, even good mats, only clean the sole of 
the shoe. For the uppers there is the Peugeot 
Easishine power driven polisher sold here by 
Rudson Wood and Company, Limited, Kilburn 
High Road, London, NW6. The machine is a 
nice size for the hand and the case is made of 
impact resistant plastic. A small motor, for 
standard mains supplies, drives the rotary 
brush at high speed, controlled by a switch 
conveniently placed for the thumb. Inter- 
changeable brushes are supplied as well as 
polishing pads. A lambswool pad is included 
to enable the unit to be used for polishing 
furniture. There should be no excuse now for 
not having a Guards shine every day. 


(Left) Shoes, muddy from the street, have their 
soles automatically cleaned by power driven brushes 
in the Miracle mat. 


(Below left) Fine dust and pathogenic bacteria 
from shoes or trolley wheels are collected on the 
replaceable surface of the Taccy mat. 


(Below right) The Easishine lives up to its name 
for polishing the uppers of the shoe. 
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NON 
RETURN 
VALVES 


Better built by 


for continued reliability and safety. Balanced with precision 
for extreme sensitivity at high, medium and low pressures, in 
sizes ranging from 14” bore to 42” bore. 


GEORGE WALLER & SON LTD : PHOENIX IRON WORKS - STROUD - GLOS - TELEPHONE: BRIMSCOMBE 2301-2 


© 




















TYPE 94 

MADE IN 4 SIZES 

Extra wide universal angular movement; Extra 

large roller-bearing surface in naval-brass bush; 
Self-locking, can only come apart when 
in position two; Minimum play and 
friction; No springs; Cadmium plated 
steel body and tough steel pin. 
Details of sizes can be supplied on request. 














ELTRON INFRA-RED 
FOR AIR, OIL OR 
ELEMENTS WATER 


QUICK DELIVERIES 
ELTRON (London) Ltd., Strathmore Rd. 
CROYDON 
one: Thornton Heath 186! 














HYDRAULIC 
PRESSED 


IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 


PARKS FORGE LTD - PROPRIETORS 
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TYPE 81 

Micrometer adjustment for wear or 
play; Instantly detachable without 
tools; Self-locking; Without 
spring pressure on head 

making for easy 

movement, without 

play; Brass body, 

steel headed pin. 


CIMPLE MOVEMENTS couPLe 


upLe THESE 
ogust AND RELIABLE 
ROLLER JOl BY 


AMAL LTD., HOLDFORD ROAD. WITTON. BIRMINGHAM 6. Tel. Sirchfield 4571. 


MA 


modern shipbuilding equipment by 








WY/LACGLALESTR 


OF DORTMUND 





WAGNER 


SHIP & MARINE ENGINE 
BUILDING MACHINES 


SHIP PLATE BENDING MACHINES 
with or without pre-bending. 


HYDRAULIC BENDING MACHINES 
from 160 tons. 


THREE-ROLL BENDING MACHINES 
with or without pre-bending. 


FOUR-ROLL BENDING MACHINES 
for plates from @§in. thick. 


SHIP RIB BENDING MACHINES 
for sections up to \6in. deep. 


ROLLER SECTION BENDING MACHINES 
with or without pre-bending. 


Please let us demonstrate to you. 


Wie \OeT TaN 


ASSOCIATES LIMITED 


PLATE STRAIGHTENING MACHINES 
for plates from afin. thick, 


DOUBLE STANDARD PLATE SHEARS 
for plates from Rin. thick. 


CIRCULAR CUTTER SHEARS 
for plates from g&in. thick. 


OIRCULAR CUTTER TRIMMING SHEARS 
for trimming both sides and slitting plates from gin. 
thick. 


ROLL SHEARS 
also with planing attachment for plates @$in. thick. 


PLATE EDGE PLANING MACHINES 
with rack or screw drive, cutting power from |+2 tons. 


UNCHING MACHINES 
rom 160 tons. 


LEVER PUNCHING MACHINES AND SHEARS 
single and combined, from 160 tons. 


WATER HYDRAULIC AND OIL HYDRAULIO 
SHIPBUILDING PRESSES 
from 160 tons. 


OIL HYDRAULIC STRAIGHTENING AND 
ENDING PRESSES 
125 tons. 


MECHANICAL STRAIGHTENING AND 
BENDING PRESSES 
from 200 tons. 


HYDRAULIC PRESS BRAKES 
from 160 tons. 


MECHANICAL PRESS BRAKES 
from 200 tons. 


SINGLE STANDARD ECCENTRIC PRESSES 
single and double sided from 200 tons. 


DOUBLE STANDARD CRANK PRESSES 
from 200 tons. 


JOGGLING AND FLANGING PRESSES 
from 200 tons. 


HYDRAULIC RAPID FORGING PRESSES 
from 200 tons. 


STEAM AND PNEUMATIC HAMMERS 





4 QUEEN STREET - CURZON STREET - LONDON - W.! Tel: GROsvenor 8362 


Midiond Office ond Demonstration Dept.: WILFORD CRESCENT 


NOTTINGHAM Tel: NOTT 86008 
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the 

book 
that 

has taken 


thirty- 
five 


years 
to 
produce 


ISSUED BY THE GLAND PACKINGS DIVISION OF 








... it embodies the experience 
of 35 years as specialist 
manufacturers of gland 
packings. 


Over the years we have produced a number of catalogues 
of our range of gland packings, each one more informative 
than its predecessor. But this latest publication breaks entirely 
new ground. 


It is the most comprehensive reference book to the use of 
gland packings ever produced anywhere in the World. 


In the space available here it is impossible to describe all the 
contents, but we will send to you, free of charge and postage 
paid, a copy of the publication. Please write to Crane 
Packing Limited, Gland Packings Division, Slough, Bucks. 
If you require the publication to be addressed personally to 
you, please let us have your name and address, the name of 
your Company and your position in the Company. 














Packing 
OF SLOUGH 
ENGLAND 


A ® COMPANY 
——— —— 
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are specialists in complete 
WATERWORKS PUMPING PLANT 


An example of the extensive application of ALLEN products for water supply is the complete installa- 
tion of diesel generating plant, electrically-driven pumps, switchgear and control equipment at 
the Lambley Pumping Station of the City of Nottingham, illustrated above. 

On the left—below pump house floor level, a four-stage, |,000,000-gallons per day borehole pump 
driven bya 90/125-h.p. variable-speed d.c. motor, between two three-stage, 2,000,000-gallons per day 
horizontal booster pumps, each driven by a 150/200-h.p. variable-speed d.c. motor. Two identical 
90/125-h.p. motor-driven borehole pumps are also in service in outlying houses. On the right—two 
diesel engine generating sets for supplying electricity for the operation of the station’s plant and 
services : these also provide 100 per cent. standby. Each set comprises an 8-cylinder, 576-b.h.p., 
450-r.p.m., four-stroke engine directly coupled to a 398-kW, 460-volt generator. 


In all, a completely independent pumping installation of 2,000,000 gallons per day capacity, typical 
of the kind of station for which ALLEN pumps, power generating plant and electrical equipment 
are designed and constructed to meet any particular duties and other special requirements. 


Engineer and General Manager of the City of Nottingham Water Department : B. W. Davies, Esq., M.1.C.E., M.I.Mech.E., M.1.W.E. 














ae W.H.ALLEN SONS & C? L’? Ear 


Telephone : Bedford 67400 Telegrams: Pump Bedford Telex (Telex No. 82100) 


| 
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easy operating VALVES 


Where fine adjustments in flow must be made, specify DeZURIK! 

Three-way, four-way and Vee-Port Valves, either worm gear (as illustrated) 
phiesitisiaiit ae or cylinder operated, are widely used in Piping and Screening systems. 

Siplant water Seanse DeZURIK valves are designed by men who understand through personal 


from the 


eens 8 ee ~ experience the job of valves on the job. For best results with least 
effort, specify DeZURIK 


MILLSPAUGH LIMITED, ALSING ROAD, SHEFFIELD, 9. 
Tel: 42411 (5 lines). Telex 54-107 

LONDON SALES OFFICE : 

25, BERKELEY SQUARE, W.1. 

Tel. HYDe Park 0431 











MEMBER OF THE HADFIELDS GROUP 


LONDON °* PARIS * ROUEN + MONTREAL + OWEN SOUND . 
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“Only 2,000 ops 
— and done for. 
GANTRIES 7 You must 


with ELECTRIC or y 
HAND BLOCKS Jf Ls be cracked... 








(It's all that oil and sawdust ! 7 











SPENCER BRIDGE WORKS 


NORTHAMPTON 














‘(4,000 ops 
and still 
RELAYS 


ELECTRONIC CONTROLS 4 going str ong— 
TIMERS 2 | 


(It’s all that lubrication with a 
FLUID & GAS CONTROL 


FOLIAC Colloidal Graphite Dispersion)9* 


Foliac Colloidal Graphite supersedes the traditional 
methods of die lubrication. It not only eliminates 
metal-to-metal contact, but protects the surfaces of the 
dies from corrosion, cracking and burning. It provides a 
tough, self-lubricating film over the entire die surface that 
reduces friction and improves metal flow. The result is a. 
consistently well finished product from a die that lasts twice 
as long—or longer. Why not ask our representative to call 
to discuss specific problems and advise on applications. 








The 1960 Edition 
of our Data Book is 
now available. 
Wi = fe contains 44 pages 
Wi) of illustrated 
descriptions of our 


sasdesin LO) P-4 @en COLLOIDAL GRAPHITE DISPERSIONS 


if you are interested in 
Automatic Electrical 

Control Apparatus a GRAPHITE 
sow. bore ies PRODUCTS ONE OF THE MORGAN. CRUCIBLE GROUP OF COMPANIES 


rogues. LIMITED 


| FLO) ) D) >. Ge Fy vB 





\Northfields - Wandsworth Park - London S.W.I8 - Tel : Vandyke 6422 
Anerley Works, London, $.E.20 | Gp. 104/334 

_ Telephone: Sydenham 3111. . 
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IR COMPRESSORS 
for DIESEL SHIPS 





AT | 








res 


nas. oy te 
Vero cd 


This shows cur latest 3-stage Vertical Enclosed Marine 
Type Diesel Auxiliary Compressor, with Forced | 
Lubrication, direct coupled to an Electric Motor. 
Machines may also be arranged for Steam Driving, and 
have either one or two cranks, depending on the output. 

For fall particulars write to Dept. B. | 


REAVELL & CO., LTD 
Telegrams: REAVELI, IPSWICH IPSWICH 


Telephone No.: Ipswich 56124 (3 lines) 























You’ll find Bury Felt everywhere— 
as washers, seals and gaskets, polishing bobs, 


anti-vibration bases and buffing rollers. 





These are only a few of its hundred and 
one uses. You will think of many 
more. For Bury Felt is what you make 
of it; it can be chiselled, punched, 
machined or die-cut to suit your needs and is 


available in many types and textures. 


7 
i VY 
oan BURY Ayan 


Send your enquiries to Versatile stiff - 
BURY FELT MANUFACTURING COMPANY LIMITED 4 
P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE LO 
Phone: BURY 2262 (6 lines) yj | Also manufacturers of ‘FOAMBURY’ Plastic Foam products 
London Offices: 3 Snow Hill, EC| J 


Phone: CENtral 4448 
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CASTING SPECIALISTS 
WHO SERVE THE WORLD OF OIL 
@ Swivels— @ Crown BI @ Travelling BI 
@® Plunger Pumps for A 
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Black Gold— OIL, Man's priceless heritage is locked away in the Earth's 
deepest places. From the first drilling stage to the final refining phase, 
‘J.M.1.° Steel Castings play vital roles in releasing it from the crushing pres- 


sure of Nature's depths. 


CASTING SPECIALISTS 
4 Oe) 1 O's ae | ee 2 O) 1 oe Oo) a eo) | & 


@® Drawworks & Drives ®@Swivels @Crown Blocks @ Travelling Blocks 
@Slush & General Service Pumps @ Plunger Pumps for Acidizing, Cement 

ing, Formation Fracturing, Water Flooding, Salt Water Disposal and 
Refinery Operations. 

Jarrow Metal Industries Ltd. 

Western Road, Jarrow, Co. Durham. Telephone: Jarrow 89-7111 


Subsidiary Company of Armstrong Whitworth (Metal Industries) Ltd 
Close Works, Gateshead upon Tyne, 8 
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FOR SECURE FOUNDATIONS 
IN DEEP WATER AND TIDEWAYS 
“RENDHEX” 
FOUNDATION COLUMNS 


TABLE OF PROPERTIES 


In dock and harbour installations, 
wherever piling construction is 
required to carry heavy vertical 
loads, “Rendhex” Columns are 
invaluable. Their properties for this 
type of work arc generally superior 
to those of other forms of piling. 
Illustration shows “Rendhex”’ Columns forming 
the sub-structure for a new oil tanker jetty at 
Tranmere Oil Terminal, Birkenhead. 


Engineer: THE ENGINEER-IN-CHIEF 
MERSEY DOCKS & HARBOUR BOARD. 


Contractors: PETER LIND & CO. LTD. 


STEEL AND IRON COMPANY LIMITED 








CENTRAL SALES OFFICE: 
CARGO FLEET IRON WORKS, 
MIDDLESBROUGH, YORKS. 

TELEPHONE: MIDDLESBROUGH 46311 (13 LINES) 
TELEX: S855! 

LONDON OFFICE: SHELL-MEX HOUSE, STRAND, W.C.2. 
TELEPHONE: COVENT GARDEN 1181/6. 

TELEX: 22480 


. eer 





Size (Ins.) 





Column No 8 


Weight of 


Moment of Inertia (ins *) 


Radii of Gyration (ins.) Section Moduli (Ins.?) 





Col. f 
Section “nk Wola) os About 


fs. per Lin. ft xx 


About 
yY 


About 


About About About About About About 
yvY zz 


ZZ XX yy zz Xx 








No.3 


72.50 469°3 


381-3 
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1038 
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holding heat 
in its proper 


place... 


GREENWICH INSULATION COMPANY LTD 
FOR THERMAL INSULATION OF ALL TYPES 


In addition to the skilled application of traditional materials 
the company is actively engaged in the 


development of techniques using the many ONE OF THE 


new materials now available to industry. 
Hart’s Wharf, Norman Road, Greenwich, 


London S.E.10 Telephone: GREenwich 4851/3 GROUP 
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Massive Webs, such as the one 
illustrated, are cast in steel for use 
in large Marine Engines. Made in 
mild steel, similar castings have 
been used in crankshafts to give a 
lifetime’s service at sea. Compared 
with other and earlier production 
methods, they show a direct cost 
saving of 13% and illustrate how 
sound steelcastings froma modern 
steel foundry can meet arduous 
duties at less cost. Have you 
considered if this economy can be 
made with your components by 
’ casting in steel ?. Why not call in 
fen a steel foundry engineer at the 
design stage and take advantage 
of steel foundry know-how. 
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| STEEL CASTINGS | 
Nelidsctsatiadogins Sdegaiincadl 








THE BRITISH STEEL FOUNDERS ASSOCIATION 


Broomgrove Lodge, Broomgrove Rd., Sheffield 
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ARTHUR 





Head Office & Works: Trubrite Steel Works, Meadow Hall, 
Sheffieid. Tel: Sheffield 387272 

London Office: Stafford House, 40/43 Norfolk St., 

Strand, W.C.2. Tel: Temple Bar 7187/8 








Birmingham Office: 191 Corporation St., 


& SONS LTD 2 Birmingham 4. Tel: Centrai 6801/2 








We wish to buy any 


of the illustrated items 





of machinery 


Please write or phone: 


Power Plant Department 
= SHE piers Bush 2070 oy 


SONS AND COMPANY LIMITED 


i 
THE 

WOOD LANE, LONDON, W.12 STANNINGLEY, LEEDS 

Telephone : SHEpherds Bush 2070 Telephone; PUDsey 2241 
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TYPE R11 
REDUCING 


VALVES 


A high-grade range for 


small-bore services 





These valves are of direct-acting spring-and-diaphragm type, suitable for BODY i’. }’, 3’, and 1”. cast iron, bronze or steel. 


small diameter lines on liquid, steam, air, or gas ‘service. Though of 
TRIM Metal-to-metal (flat or needle stopper), or fluon soft- 


simple, robust character, they are much more fully considered in design, faced (renewable). 


construction, and range of application than is usual in valves of this class. 
DIAPHRAGM, Neoprene (nylon re-inforced), or metal. 


Accurately known characteristics, plus a wide choice of interchangeable 


MAX. INLET PRESSURE. Up to 1200 psig., according 


control springs and trim types and sizes, ensure correct matching to 
to material, service temperature, and trim size, 


conditions and predictable quality of control. Once adjusted for service, 


MAX.REDUCTION RATIO. Up to 500 to 1, according 


these valves will give dependable operation over long periods without 
to flow capacity required. 


further attention. 


MIN. REDUCTION RATIO. 1.2. to 1. 


MAX. TEMPERATURE. Up to 600°F, according to 


materials. 








For full specification 
and performance data, see 
Publication No. 228B, 


free on request. 


BLAKEBOROUGH 
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J. BLAKEBOROUGH & SONS LTD > BRIGHOUSE : ENGLAND 
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It takes a brilliant mind and an orderly one 
to design and develop new installations 
and electronic techniques appropriate to 
the problems of the 60’s. The skilful 
manufacture to these designs by the 
craftsmen, using every type of aid, is 
equally important. Based on the experience 
D lif of the Black Knight Research Vehicle 
ata amp ifier 5 Programme and a wide range of commercial 
Automatic typewriter system contracts, the standard of neatness and 
finish, essential to long trouble-free life is 
Pressure & Load transducers a particular feature of Saunders-Roe 
Torque Measurement electronic apparatus. If you have an 
EI i Desi Servi engineering problem, we may be able to 
ectronic esign Service offer you a solution, based upon the latest 


Counter Timers electronics engineering techniques. 





DER SS ma ae OREL 
A member of the Westland group of companies 


ELECTRONICS DIVISION 
OSBORNE WORKS EAST COWES ISLE OF WIGHT 


Telephone :- Cowes 2211 
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Stee! Pipes and Tubes for Every Purpose, *, 
Seamiess and Weided 
@ Products made of Stee! Tubing 


Boller Piate and Piated Sheet Metal 


@ Products made of Boiler Plate -_ 


and Plated Sheet Metal, such as Apparatus, \ 





Tanks and Containers Pressed Components, etc. 


Products of SICROMAL and other 
RHEINROHR Special Steeis 


Pig tron - Semis - Sectional Steeis 


PHOENIX-RHEINROHR AG 


VEREINIGTE HOTTEN- UND ROHRENWERKE DOSSELDORE 
GERMANY 
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Telephone: Guildford 62861 (6 lines) 






Exhaust noises from both stationary and 
mobile engines are effectively controlled by 
the Vokes N.C. range of silencers. Their 
low back pressure places no demands on 
engine power and lengthens the intervals 
between system clean outs. 

The silencers are of all-steel welded con- 
struction ; drain cocks are provided in each 
chamber and inspection doors allow easy 
access for cleaning. In addition to the 
standard exhaust silencers, spark arrestor 
types are available. Splitter absorption 
silencers for suppressing the constant whine 
associated with turbo-blowers or high speed 
fans can also be supplied. Please write for 
fully descriptive leaflets. 





23 September 1960 








Telegrams: Vokesacess, Guildford, ‘Telex. 
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Vokes Silencers— Brief Technical Data 
N.C.2. Exhaust Silencer—in sizes from 44” 
to 208” overall length. 
N.C.3. Exhaust Silencer (as N.C.2 but with 
side entry)—in sizes from 44” to 220”. 
N.C.4. Spark Arrestor Silencer—in sizes 
from 50}” to 266}”. 
N.C.5. Spark Arrestor Silencer (as N.C.4 
but with side entry)—in sizes from 50}” to 
277%". 
The pressure drop across the N.C. 2 & 3 
is approximately 3} Velocity Heads, and 
across the N.C. 4 & 5, 44 Velocity Heads, 
based on the mean velocity in the inlet 
pipe. 
N.C.S.P.3 Splitter Absorption Silencer — 
in sizes from 60” to 114”. Available with 
rectangular or circular flange connections. 
Standard models are capable of accommo- 
dating temperatures up to 1000°F. 


VOKES LIMITED 
HENLEY PARK - GUILDFORD - SURREY 


Represented throughout the world. 





Telex: g -535 Vokesacess, Gfd. 


NOISE EFFECTIVELY 
CONTROLLED BY VOKES 
N.C. EXHAUST SILENCERS 


Vokes N.C. exhaust silencers are the 
practical result of comprehensive research 
which Vokes technicians have carried out 
in their acoustics laboratory. The silencers 
make use of the detuning method of noise 
control, using a special form of double 
expansion chamber with long internal 
connecting tubes. These are so arranged 
that pass frequencies or regions of low 
attenuation due to halfwave resonance of 
the chambers are eliminated, thus maintain- 
ing a broad attenuation band. The tube ends 
are slotted to discourage pipe resonances. 
Vokes N.C. silencers are widely used in 
factories, ships, power houses, locomotives 
and large commercial vehicles. 
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Lubricants for brake linings... ? 

No, not really. But manufacturers of bearings made from resin- 
bonded asbestos — commonly used for brake linings—do 
incorporate “dag’’* colloidal graphite in their products. Why? 
Because the fineness and stability of the particles in any Acheson 
dispersion ensure that the inherent properties of graphite are 
imparted to the material. Acheson dispersions may be 
impregnated or incorporated into fibres, leather, cloth, wood, 
paper and many other substances. ‘‘dag”’ colloidal graphite is 
heat-resisting, chemically inert, friction 

and therefore wear-reducing, 

electrically conducting and an 

excellent “parting” agent. 

These are the reasons why it is 

used extensively in industry as 

an integral part of, for instance, 

non-metallic bearings, packings, 

conducting textile tapes and 

braids, resistance heating panels 

of many types. If the possibilities 

interest you, write to the first 

and foremost manufacturers of 

colloidal graphite for specific 

recommendations. 


1] é an “dag” colloidal graphite is 
C pa incorporated in the asbestos- 
Ac h eson 0) O01 d Ss Saas + ciieiiet ah uel type bearings manufactured 

7 at the High Wycombe Works 


of Railko Limited. One stage 


LIMITED 
of production is illustrated. 


subsidiary of Acheson Industries (Europe) Limited) 
P.O. BOX 12 - PRINCE ROCK - PLYMOUTH - DEVON iso ACHESON COLLOIDS CO., PORT HURON, MICHIGAN, U.S.A. & ACHESON COLLOIDEN N.V. SCHMEEDA (GR) NETHERLANDS 





every modern feature is incorporated to ensure 


high production, accuracy, durability, ease of 


operation on the H E R 3 E RT No. 8 


PREOPTIVE COMBINATION 
TURRET LATHE 


Maximum swing 20in., | 1%in. over cross slide. 
Diameter of hole through spindle 34in. 

15/5 h.p. motor. 

16 spindle speeds, 13 to 1,006 r.p.m. 


Power-operated Preoptive Headstock permits pre-selection of 
next speed whilst cutting. 


Feed rates, | 3 to 480 cuts per inch. 
12 reversible power feeds to saddle, cross slide and turret slide. 





Quick-power traverse to turret slide. 
Frictionless rotating turret. 
Chasing mechanism for cutting parallel or toper threads. 


All electrical switchgear built into machine, controls mounted on 
headstock. 


Leader control to turret slide, if required. 
Taper turning attachment, if required. 








LTO., COVENTRY 














; 
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MEE WAN DRIVES 1 CRUSHING, SCREENING | 


Dynamatic, Ajusto-Spede, Dynaspede etc. and 





The “ Ajusto-Spede” Fractional 
Horse-power Drive features 
Variable Speed from A.C. Mains 
and the outstanding success of this, 
yet another Heenan Drive has 
proved once again, that we are 
the experts. 


Over 20 years ago we introduced the 
first HEENAN-DYNAMATIC DRIVE 
and today many thousands of these Drives 

are serving a diversity of industries 
all over the world, thus proving that 


There is no substitute 
for experience 


HEENAN & FROUDE LTD. 


i ee 
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‘CONVEYING « ELEVATING 
PLANT 


| STORAGE MACHINERY 
| bs 


‘BARRY HEARY & COOK, LTD. 
| West North Street * Aberdeen | 


| London Office: 28 Victoria Street, S.W.1 | 

















NEWBURY 
DIESEL Co. Ltd. 


NEWBURY - ENGLAND 


| 
| THE 
| 
| 


For 
MARINE 


|] DIESEL ENGINES 
UP TO 1600 H.P. 

















Quality 


CASTINGS 


We can supply High | 
quality Iron Castings | 
by modern processes 
to BSS 1452 all grades 
and up to 1ocwt per 
single casting 
PATTERNSHOP FACILITIES IN FULL 


|| HOCKLEY FOUNDRY | 


Worcester 
Co. Ltd. 
HOCKLEY, ESSEX 


Telephone London Victoria 7486 
it) Hockley (Essex) 337 




































A STEP FORWARD IN CLUTCH DESIGN 


te The most Universal Clutch for every type of 
‘friction drive. 

xe The most extensively used. 

¥& 30 years of intensive specification. 

The most successful In both performance and 


durability. 
Mechanical, Pneumatic and Hydraulic types. 





TAYLOR INDUSTRIAL CLUTCHES 
TROWS UPPER WORKS 
CASTLETON - LANCS 
Phone: 57630 CASTLETON ROCHDALE 





AIRPEL gay FILTERS sr ie sicerss 
Ss 





MMmMEDIATE EX-STOCK DELIVERIES From ovr // 
OEPOTS THROUGHOUT THE UK. ANWO EIRE :- 
THE BRITISH STEAM SPECIALTIES LIMITED 


Head Office: FLEET STREET - LEICESTER 
Also at LONDON, LIVERPOOL, GLASGOW, BRISTOL, MANCHESTER, NEWCASTLE-ON-TYNE, BIRMINGHAM, BELFAST, DUBLIN. 
Felephone: LEICESTER 20885 (6 lines) eet. Telegrams: “BOSS” LEICESTER 
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how many people 


know ?... 


That the Hydrovane Compressor in relation to the 
reciprocating or rotary compressor is more compact 
@ Has fewer working parts @ Supplies oil-free air at 
much lower temperatures than previously obtainable 
@ light and self-contained @ Is low in point consumption 
and low in initial cost. 

These and many other answers to questions are given 
in an interesting booklet available on request. 


WHITTAKER HALL 


& CO. (1929) LTD 
Black Lane Works, Radcliffe, L hire. Telephone RADcliffe 2421 
London: 119 Victoria Street, London, $.W.1. Telephone ViCtoria 2612 
Birmingham: Exchange Buildings, Birmingham 2. MiDiand 2257 
Glasgow: Vernon House, Dalziel Drive, $.!. /BROX 2597 
Liverpool: Tower Buildings, Liverpoo! Liverpoo! CENtral 9626 





WHITTAKER HALL 

















NCWTRERM 


Test its LIGHTNESS 


Unusually light for such a high-efficiency material, 


Test its STRENGTH 

NEWTHERM is unusually strong and rigid—a 
feature of special importance in the larger, more 
vulnerable sections. Put a sample section or slab 
on part of your plant and prove for yourself its 
oustanding ability to withstand impact and water 
damage. See how it withstands rough handling 
in transit and erection, minimising breakage in 
shipment and erection by unskilled labour at the 
most remote sites. 


Test its MOISTURE RESISTANCE 


Even totally immersed in water, NEWTHERM 
retains much of its strength and rigidity. It does 
not become deformed when in contact with water, 
thus work-in-progress need not be covered. 
Especially on contracts where weather conditions 
would delay the application of insulation—NEW- 
THERM is the material to use. 


tf READ ALL ABOUT NEWTHERM 
ina specially prepared booklet. Sizes, 
' compressive strength, thermal conduc- 
tivity, —this and much more useful 
information can be on file if you write 
for your copy now, to the sole manu- 
facturers Newalls Insulation Co. Ltd. 


i 
I 


NEWTHERM compares favourably in_ this 
respect with other insulants far inferiorinstrength. 
That means easier handling and fewer breakages 
—even the largest section is easily carried in 
one hand. 


Test its EASE OF APPLICATION 
Undoubtedly, NEWTHERM is one of the easiest 
of materials to apply. It is supplied in plastic 
form and ina wide range of standard-sized sections 
and slabs, smoothly finished and straight edged 
for immediate fitting. The finished job is very 
neat, with minimum joints, and appliers partic- 
ularly appreciate the handeability of the material 
— especially in difficult situations. 


NEWALLS (Reg’d Brand) 


NEWTHERM calcium siticate incutation 


. « » for temperatures up to | 400° F. 


NEWALLS INSULATION COMPANY LIMITED 


TM 
( | 


i 


oe 





Head Office : WASHINGTON, CO. DURHAM, ENGLAND. A member of the TURNER AND NEWALL ORGANISATION. 





Offices and Depots at : LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, BRISTOL, & CARDIFF. Agents and Vendors in most markets abroad. 
59/BCDEG 
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an invitation to 
see us for dust 


If you’re interested in dust control, we’re pretty sure you'll find it worthwhile spending an 
hour or two with us at Leicester. There in our demonstration department we can show you 
how Dallow Lambert equipment deals with the 
dust created by your industry. 
If you'd like to come and 
SEE US FOR DUST, please ring our 
General Sales Manager at Syston 3333, 


and he’ll arrange a visit for you. 


DALLOW LAMBERT 





This ts one of the Dallow Lambert 
factories, which make dust control 
equipment and nothing else. 





1 sg, a ‘0 she 


GL 











DALLOW LAMBERT & CO LTD THURMASTON LEICESTER TELEPHONE: SYSTON 3333 (7 LINES) 
SEE US"ALSO ON STAND ES8 FACTORY EQUIPMENT EXHIBITION Belle Vue Sept 2ist Oct Ist 
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4 
SiR GEORGE GODFREY & PARTMERS (1ND) LTO 





For Industrial processes requiring oil free air— 
specify Godfrey blowers. Widely used in 

many applications including: Pneumatic 
conveying of cement, grain, flour, sugar and 
similar materials ; chemical agitation ; 

furnace blowing; drying; tunnel ventilation ; 


paper making; glass making; textile manufacture. 


Air Flows : 3,000 cfm max. (according to type). 
Pressures: L Series up to |5 psi, M Series | 1-12 psi 


P Series 8-10 psi. 


e 
e 


MTT Fell 


SIR GEORGE GODFREY & PARTNERS 
(INDUSTRIAL) LIMITED 


HANWORTH, MIDDLESEX 


TELEPHONE : FELTHAM 3291 - CABLES: GODFREPART, LONDON 
ASSOCIATED COMPANIES IN: MONTREAL, MELBOURNE AND JOHANNESBURG 
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‘ENGLISH ELECTRIC’ standardised control schemes—-the result of 
control engineering experience in many industries—can be readily 
applied to particular requirements. ih. use of these basic designs keeps 


time and cost to a minimum, even on special schemes. 





CONTROL 
ENGINEERING 








THE RANGE OF STANDARD VARIABLE SPEED D.C. DRIVES 
| eC Z D2 (A.C. Supplies/Static Controller/D.C. Motor), 


a ’ 1 a i Ay ald & a 
‘# extends from } horse power to 100 horse power. These drives have I | \ H | | i ( 
I ] Jak 48184 1 , 


a wide speed range and close regulation with inherent field failure 


protection and current limit protection. 


For further details send for leaflet ES/203 





THE ENGLISH ELECTRIC COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Control Gear Division, Kidsgrove, Stoke-on-Trent, Staffs. Telephone: Kidsgrove 2141/3 


CG.2. WORKS: STAFFORD + PRESTON + RUGBY + BRADFORD «+ LIVERPOOL ACCRINGTON 
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‘JOSEPH ADAMS 
Waste Heat 


CROSTHWAITE FURNACES 

SCRIVEN MACHINE TOOLS LTD. 
York Street ironworks, Leeds 9 Tel.: 32411-2 

32, Victoria Street, London,S.W.!  Tel.: Abbey 2966 





The Joseph Adamson Waste Heat Boiler is designed 
SPRINGS AND to make efficient use of the waste gases leaving open- 
SPRING WASHERS hearth furnaces, reheating furnaces, soaking pits, gas 


FOR ENGINEERING PURPOSES retorts, etc. 
The straight-through fire tubes have a high ratio of 


length to bore, giving about 90% tube efficiency and 


providing a large area of heating surface in a compara- 





tively small space. Brickwork setting is not required 
and air infiltration is thus avoided. 

A feature of Joseph Adamson Waste Heat Boilers 
is that a special cleaning device can be provided in the 


outlet chamber to allow the tubes to be cleaned while 





a emcees ena 2 aco the boiler is at work. 
JOHN TONKS ::; 
CENTRAL SPRING WORK 
cece WN, SHEE TIE JOSEPH ADAMSON & CO. LTD. 
eae ‘ P.0.80OX 4° HYDE> CHESHERE 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd., Wellington, Shropshire 


THE ADAMSON GROUP 

















RADIATORS 


These Radiators consisting of Cooling 
Element, Cowl, Fan and Pulley have 
been designed for Engines of | to 
100 h.p. where a light, sturdy and com- 
pact unit that will stand any amount 
of VIBRATION, is required. Write 
for full particulars and descriptive 
leaflet. 




















H. oO. SERCK, LTD 
Sunlight Works, Dilworth S fe 
* Dilworth Street, Oxford Reas. 


"Phone: 
Ardwick 2776 (3 lines) 





bee ic Addrem 
ERCKRAD,” 
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You could save up to £3,000 p.a. using 


AZOFLE X FB Intense-line Paper ina 


Model 150 AZOFLEX Dyeline Machine 


AZOFLEX is the word for fast, economical 
photoprinting. Using AZOFLEX FB intense-line paper, 
you can get 10,000 copies of invoices, documents, 
parts-lists, etc., every working day from the Model 150 
AZOFLEX combined automatic printer/developer. 
Consider these major economies: 





= 


ASS Rite SERPS ORG a ti ei sat oe 


AZOFLEX FB dyeline paper supplied in rolls is 3 
cheaper than cut sheets. SAVING: approximately 
£1,800 per annum on output of 10,000 (13” x 8”) 
dyeline prints per day. 


2 


Output of only one Model 150 with one operator 
is the equivalent of four machines hand-fed by four 
operators. SAVING: approximately £1,100. 








N.B. Many business and industrial concerns find that it Even if your requirements are only 5,000 copies a day, your 
pays them to hire certain AZOFLEX dyeline machines, total annual saving can amount to £1,000 per annum, and 
rather than buy them outright. Alternatively, rental leave your AZOFLEX operator time for other duties. 
purchase may be preferred. AZOFLEX dyeline reproduction saves time, saves space, 
May we send a representative to discuss in confidence the saves staff, and saves real money. 


most beneficial terms for your company ? 








Azoflex 


PHOTOPRINTING PAPERS & MACHINES 


ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ21J, ILFORD, ESSEX. TELEPHONE: ILFORD 3000 
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Photograph by courtesy of de Havilland Aircraft Company 


...wise engineers 


increase reliability and 
reduce maintenance frequency with 


Hocol Molybdenised lubricants 


Plating tough, wear-resistant molybdenum-disulphide on to all bearing surfaces, Rocol 
Molybdenised Lubricants stay in action when other lubricants fail, easily coping with 
extremes of temperature and pressure. Available as a paste, grease, or oilin a wide variety 
of convenient packs including handy tubes and aerosol sprays. 
Find out more about Rocol Molybdenised Lubricants. Write today for technical details—or 
advice on your particular problem. 
¥% Rocol Molybdenised Lubricants are used and solely recommended on the following applications for 
all series of Comet 4 aircraft: Emergency changeover mechanism, Elevator universal joints, Screw 
jack of elevator gear change unit, Elevator and rudder trim screw jack, Elevator trim mechanism, 
Rudder trim gearbox, de-icing mechanism. 


.. USE Rocol MOLYBDENISED LUBRICANTS 


ROCOL LIMITED 
General Buildings, Aldwych, London, W.C.2. Tel: HOLborn 1985 
Rocol House, Swillington, Nr. Leeds. Tel :Garforth 2261 
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Electrical Aids in Industry 


Dielectric Heating -1 





When an electrically non-conducting material is placed 
between two metal plates, called electrodes, connected 
to an A.C. supply, the alternating electrostatic field 
between the electrodes considerably speeds up the 
molecular movements in the 

material (termed a ‘dielectric’) 

as a result of which the tem- 

perature of the material under (VY 
treatment rises. A_ similar aa 
effect is produced where the 
two electrodes are positioned 
on the same side of the dielectric; in this case the 
electrostatic field between them is generally known 
as a ‘stray’ or ‘fringe’ field. For industrial application, 
the applied voltage of the 

order of 15,000 volts supplied 

by an electronic generator 

alternates at frequencies of pes _— 

some millions of cycles per SOS =zr? 

second. 


























The amount of heat generated in the dielectric is 
determined by the frequency, the square of the applied 
voltage, the dimensions of the object and a physical 
property of the material termed ‘loss factor’ and is 
represented by the equation :— 


Power = 1.41 E f. F a x10 kilowatts. 

Where E = applied voltage, f = frequency, 
F = loss factor. 

A = area of the dielectric in square inches. 

t = thickness of the dielectric in inches. 

F, the loss factor, is itself equal to the expression 
K Cos @ in which: 

K = the dielectric constant, a measure of the 
property of the material to retain energy arising 
from disturbance of its molecular structure. 

Cos @ =the dielectric power factor of the 
material, i.e. the ratio of the power (in watts) 
to the product (in volt-amperes) of the voltage 
and current. This is a characteristic property of 
the material. 


Therefore, ‘ loss factor ’ is a property of the material 
and a measure of the ease with which it can be heated 
by this method. Like other physical properties, it 
varies considerably for different substances. The 
equation shows that the heat generated in a dielectric 
is proportional to its loss factor, but the rate of rise 
of temperature will also depend upon its specific heat 
and density. The following table gives approximate 
values of the dielectric constant, power factor and loss 
factor of a few typical dielectric materials for frequencies 
around a million cycles a second. 


Data Sheet NO. 10 



































ee ee 
Natural Rubber 29 0-02 0-058 
Oak, dry 3-3 0-04 0-132 
RV. 5:3 0-06 0-318 
Urea formaldehyde 7-0 0-03 0-21 
‘Bakelite’ resin 6°0 0-03 0-18 
Nylon 3°7 0-05 0-185 
Water, pure 80-0 0-03 2°40 
Water, tap 80-0 0°5/5:0 40/400 


The high loss factor of water means that materials 
which are difficult to heat when completely dry will 
often heat efficiently when moisture is present. The 
voltage must be increased towards the end of the 
process in some cases to remove the final moisture 
traces, the reduction in loss factor as the material dries 
out providing a safeguard against overheating. 
Dielectric heating of a homogeneous material is a 
straightforward application, heat being generated 
uniformly throughout. If the workpiece is made up of 
a number of materials, each material will heat up 
uniformly but each at a rate depending upon its loss 
factor, thermal properties and density. The degree of 
temperature uniformity throughout the workpiece will 
then depend upon the extent to which thermal con- 
ductivity can equalise different rates of heating. 


a 


Such different rates of thie can be turned to good 
account in certain applications. For example, in wood 
glue setting, the glue lines heat up much more rapidly 
than the wood pieces being joined and the glue sets 
before the wood heats up substantially, wood having 
a lower loss factor than glue. Dielectric heating does 
no’: depend upon any external heat source to transfer heat 
by conduction, convection or radiation to the surface of 
the charge and from thence to the interior by conduction. 
Instead, heat is generated within every particle of 
a body placed in the dielectric field and, depending 
upon the uniformity of such a body, an even and 
extremely fast temperature rise can be achieved. 











& For further information get in touch with your 
Electricity Board or write direct to the Electrical 
Development Association, 2 Savoy Hill, London, 
W.C.2. Telephone : TEMple Bar 9434. 


Excellent reference books on electricity and pro- 

ductivity (8/6 each, or 9/- post free) are available 
— “Induction and Dielectric Heating” is an 

example. 

E.D.A. also have available on free loan in the 

United Kingdom a series of films on the industrial 

uses of electricity. Ask for a catalogue. 


Seed © 
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only FIRTH-VICKERS make 





‘Staybrite’ F.M.B. steel has been the choice 
during more than 30 years for the jobs too 
difficult for the ordinary 18/8 stainless steels, 
such as marine conditions, certain dyeing 
solutions, and the production of phosphoric 
acid and its derivatives. It is much used in the 
production of synthetic fibres and plastics. 





Technical information on the use of all Firth- 
Vickers steels, together with technical litera- 
ture are always available on request. 








FIRTH-VICKERS STAINLESS STEELS LTD., SHEFFIELD 


is the only Company in Europe to devote its activities exclusively to 
the production and development of stainless and heat-resisting steels. 








Printed by HARRISON & SONS, LTD., by Appointment to H.M. The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36 Bedford Street, London, W.C.2 
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THE MOSS GEAR CO. LTD 


- CROWN WORKS 





